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(57)Abstract: 

PROBLEM TO BE SOLVED: To peel off a thin film device from a substrate 
without damaging the device and to transfer the device to another 
substrate. 

SOLUTION: In this method for producing a thin-film device, a first 
separation layer 1 20, consisting of an amorphous silicon film containing 
hydrogen, is formed on a first substrate 100 in the first process. Then in 
the second process, a thin- film device layer 140 is formed on the first 
separation layer 120. Then in the third process, a second substrate 180 is 
stuck to the upper face of the thin film device layer 140, and the first 
separation layer 120 is irradiated with laser beams to cause the phase 
transition of the first separation layer 120 from the amorphous silicon film 
into a polysilicon film and to generate hydrogen gas. Thus, peeling 
phenomenon is caused in the first separation layer 120 to cause the first 
substrate 100 to peel off. In this process, the energy density of the laser 
beams is controlled at first to be low and is gradually increased as the 
hydrogen comes out. 
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* NOTICES * 

Japan Patent: Office is not responsibl for any » ' 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS . ; 

[Clalm^l] The 1st process which forms the 1st detached core on the 1st base material The 2nd process which forms a 
thin film device on said 1 st detached core The 4th process which removes said 1 st base material from said thin film 
device side and imprints the thin film device concerned to said 2nd base material side by producing an exfoliation 
phenomenon at least in one side in said 1st base material of said thin film device, the 3rd process which pastes up the 
2nd base material on an opposite hand, and a layer of said 1st detached core, and of the interfaces of this 1st detached 
core It is the manufacture method of thin film device equipment equipped with the above. At said 1st process An 
amorphous silicon film which contains an element made to generate gas by the exposure of energy light to the 1 st 
detached core concerned as said 1st detached core is formed. At said 4th process While irradiating energy light at said 
1st detached core and making said exfoliation phenomenon cause, it is characterized by changing the energy luminous 
energy density concerned from low density to high density. 

[Claim 2] It is the manufacture method of thin film device equipment characterized by said element being hydrogen in 

[Claim 3] Said 1st detached core is the manufacture method of thin film device equipment characterized by being the 

amorphous silicon film with which hydrogen was introduced after membrane formation in claim 2. 

[Claim 4] Said 1st detached core is the manufacture method of thin film device equipment characterized by being the 

amorphous silicon film with which hydrogen was introduced in claim 2 at the time of membrane formation. 

[Claim 51 It is the manufacture method of thin film device equipment characterized by being the amorphous silicon film 

formed by plasma-CVD method using material gas with which said 1st detached core contains hydrogen in claim 4. 

[Claim 6] A manufacture method of thin film device equipment characterized by irradiating a laser beam as said energy 

light at said 4th process in claim 1 thru/or either of 5. 

[Claim 7] A manufacture method of thin film device equipment characterized by changing said energy luminous energy 
density continuously at said 4th process in claim 1 thru/or either of 6. 

[Claim 8] A manufacture method of thin film device equipment characterized by changing said energy luminous energy 
density gradually at said 4th process in claim 1 thru/or either of 6. 

[Claim 9] Claim 1 thru/or either of 8 which is characterized by providing the following The 5th process which pastes up 
the 3rd base material on said the 2nd base material and opposite hand of the thin film device concerned after pasting up 
said 2nd base material on said the 1st base material and opposite hand of said thin film device through the 2nd detached 
core and imprinting said thin film device to said 2nd base material at said 4th process in said 3rd process The 6th 
process which removes said 2nd base material from said thin film device side, and imprints the thin film device 
concerned to said 3rd base material side by producing an exfoliation phenomenon at least in one side in a layer of said 
2nd detached core, and of the interfaces of this 2nd detached core 

[Claim 10] A manufacture method of thin film device equipment characterized by forming a thin film transistor at least 
as said thin film device on said 1 st base material at said 2nd process in claim 1 thru/or either of 9. 
[Claim 11] Thin film device equipment characterized by being formed by the manufacture method of thin film device 
equipment specified to claim 1 thru/or either of 10. 

[Claim 12] A manufacture method of a active-matrix substrate which is the manufacture method of a active-matrix 
substrate of having used a manufacture method of thin film device equipment specified to claim 1 thru/or either of 10, 
and is characterized by forming a thin film transistor for pixel switching in the shape of a matrix as said thin film device 
on said 1st base material, and manufacturing a active-matrix substrate which has the thin film transistor concerned in the 
shape of a matrix at said 2nd process. fl , ... 

[Claim 13] A manufacture method of a active-matrix substrate characterized by forming in the gate ot the thin nlm 
transistor concerned the scanning line which connects electrically, the data line which connects with the source of the 
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thin film transistor concerned electrically, and a pixel electrode electrically connected to a drain of the thin film 
transistor concerned at said 2nd process in claim 12 while forming said thin film transistor in the shape of a matrix on 

said 1st base material. . , . . 

[Claim 14] A manufacture method of a active-matrix substrate characterized by forming a thin tilm transistor tor 
actuation circuits as said thin film device on said 1st base material, and manufacturing a active-matrix substrate which 
has an actuation circuit equipped with the thin film transistor concerned in claim 1 thru/or either of 1 3. 
[Claim 15] A active-matrix substrate characterized by being formed by the manufacture method of a active-matrix 
substrate specified to claim 12 thru/or either of 14. 

[Claim 16] An electro-optic device characterized by using a active-matrix substrate specified to claim 15. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCR IPTION J 

[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention relates to the manufacture method of a active-matrix 
substrate of having used the manufacture method of the manufacture method of thin film device equipment, the thin film 
device equipment obtained by this method, and this thin film device equipment, the active-matrix substrate obtained by 
this method and the electro-optic device using this active-matrix substrate. In more detail, after forming a thin film 
device on a substrate, it is related with the technology which imprints a thin film device from this substrate to other 
substrates. 

[Description of the Prior Art] Among various kinds of electro-optic devices, with the liquid crystal display of the active- 
matrix mold using liquid crystal as electrooptic material, in case a thin film transistor (henceforth TFT) is manufactured 
as a switching element on a active-matrix substrate, a semiconductor process is used. Since the inside of this process 
includes the process accompanied by high temperature processing, it needs to use what has the high thing, i.e., the 
softening temperature, and the high melting point of the construction material which is excellent in thermal resistance as 
a substrate! Therefore, heat-resisting glass is used as a substrate with which quartz glass is used and bears the 
temperature around 500 degrees C as a substrate with which current bears the temperature of about 1000 degrees C. 
[0003] Thus, the substrate carrying thin film devices, such as TFT, can bear the temperature conditions at the time of 
manufacturing those thin film devices etc. 

[0004] However, after the substrate carrying thin film devices, such as TFT, is completed, in aforementioned quartz 
glass or heat-resisting glass, it is not sometimes desirable. For example, since these substrates are very expensive when a 
quartz substrate, a heat-resisting glass substrate, etc. are used so that the manufacture process accompanied by high 
temperature processing can be borne, lifting of product prices, such as a display, is caused, moreover, the liquid crystal 
display used for portable electronic devices, such as a palmtop computer and a portable telephone, is cheap as much as 
possible ~ in addition, the thing it is light and can be [ a thing ] equal also to deformation of some ~ even if it drops - a 
crack - being hard ~ although things are also called for, while a quartz substrate and a glass substrate are heavy - 
deformation - weak - and drop etc. - a crack - being easy . Therefore, the substrate used for conventional thin film 
device equipment has the trouble that it cannot respond to the both sides of the constraint which comes from 
manufacture conditions, and the property required of a product. 

[0005] Then, an applicant for this patent has proposed the technology which exfoliates from the 1 st base material and 
imprints this' thin film device to the 2nd base material, after forming a thin film device on the 1st base material on the 
conventional process and the same conditions as abbreviation (Japanese Patent Application No. No. 225643 [ eight to ]). 
With the technology proposed here, by forming a detached core between the 1 st base material and a thin film device, 
and irradiating energy light as opposed to this detached core, a thin film device is exfoliated from the 1 st base material, 
and this thin film device is imprinted to the 2nd base material side. 

[Problem(s) to be Solved by the Invention] However, by the conventional exfoliation method and the imprint method, in 
case a thin film device is made to exfoliate from the 1st substrate, there is a trouble that the exfoliation phenomenon in a 
detached core does not happen proper only by irradiating energy light at a detached core. For example, in case the 1 st 
base material is removed from a thin film device side by irradiating a laser beam at this amorphous silicon film, and 
producing an exfoliation phenomenon after forming the amorphous silicon film containing hydrogen gas as a detached 
. core to the 1st base material, there is a trouble that hydrogen gas is rapidly generated from an amorphous silicon film, 
and a thin film device is damaged. 
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[0007] In view of the above trouble, this invention by rationalizing the exposure conditions of the energy light to the 
amorphous silicon film of hydrogen content used as a detached core The manufacture method of the thin film device 
equipment which exfoliates from a substrate, without damaging a thin film device, and can be imprinted to other 
substrates, The manufacture method of the active-matrix substrate using the manufacture method of the thin film device 
equipment obtained by this manufacture method, and this thin film device equipment, It is in offering the active-matrix 
substrate manufactured by this manufacture method, and the electro-optic device using this active-matrix substrate. 
[0008] 

[Means for Solving the Problem] The 1 st process which forms the 1 st detached core on the 1 st base material m this 
invention in order to solve the above-mentioned technical problem, The 2nd process which forms a thin film device on 
said 1st detached core, and said 1st base material of said thin film device and the 3rd process which pastes up the 2nd 
base material on an opposite hand, By producing an exfoliation phenomenon at least in one side in a layer of said 1st 
detached core, and of the interfaces of this 1st detached core It is the manufacture method of thin film device equipment 
of having the 4th process which separates said 1st base material said thin film device side, and imprints the thin film 
device concerned to said 2nd base material side. At said 1st process as said 1st detached core An amorphous silicon film 
which contains an element in which the generation of gas is possible, for example, hydrogen, by the exposure of energy 
light to the 1st detached core concerned concerned is formed. At said 4th process While irradiating energy light at said 
1st detached core and making said exfoliation phenomenon cause, it is characterized by changing energy luminous 
energy density which irradiates the 1st detached core concerned to high density from low density. 
[0009] In this invention, since it consists of an amorphous silicon film containing hydrogen etc., if the 1st detached core 
is the 4th process and energy light, such as a laser beam, is irradiated at the 1st detached core (amorphous silicon film), 
hydrogen gas etc. will generate it from the 1st detached core while an amorphous silicon film which constitutes the 1st 
detached core carries out phase transition to a polish recon film. For this reason, since an exfoliation phenomenon 
happens by the inside of a layer of the 1st detached core, or interface, the 1st base material can be removed from a thin 
film device side, and a thin film device can be imprinted to a 2nd base material side. However, if light with a too high 
energy density is irradiated, after an amorphous silicon film which constitutes the 1st detached core will transfer to a 
polish recon film, it was damaged further, and will be ruined and a thin film device will be damaged. On the other hand, 
in an exposure of energy light with a low energy density, generating of transition to a polish recon film from an 
amorphous silicon film, hydrogen gas, etc. does not take place smoothly, and exfoliation by the 1st detached core does 
not progress proper. An invention-in-this-application person acquired the new knowledge that level of an energy density 
which damages a silicon film which constitutes the 1st detached core changed with the hydrogen contents of a silicon 
film here. That is, level of an energy density which damages a silicon film, so that it is a silicon film with a high 
hydrogen content was low, and the new knowledge that level of an energy density which damages a silicon film was 
high was acquired, so that it was a silicon film with a low hydrogen content. Then, an invention-in-this-application 
person proposes optimizing exposure conditions of energy light based on such new knowledge. That is, in an early 
phase which started an exposure of energy light to the 1st detached core, since there are many amounts of hydrogen 
contained in a silicon film which constitutes the 1st detached core, after it irradiates light with a low energy density so 
that a silicon film may not be damaged and hydrogen gas falls out from a silicon film by the exposure of this energy 
light, light with a high energy density is irradiated. Thus, in this invention, while irradiating energy light at the 1st 
detached core, according to a property of a silicon film which constitutes the 1st detached core changing, energy 
luminous energy density which irradiates a silicon film is changed from low density to high density. So, within limits 
which a silicon film which constitutes the 1st detached core does not damage, since energy light with a high energy 
density can be irradiated, exfoliation by the inside of a layer of the 1st detached core or interface can be advanced 
smoothly and certainly. Therefore, according to this invention, reliable thin film device equipment can be manufactured 
efficiently. 

[0010] In this invention, a laser beam is irradiated as said energy light at said 4th process. 

[001 1] In this invention, said energy luminous energy density may be changed continuously or gradually at said 4th 
process. 

[0012] In this invention, an amorphous silicon film with which hydrogen was introduced for example, after membrane 
formation can be used for said 1st detached core, namely, an amorphous silicon film which hydrogen does not contain 
or an amorphous silicon film with few contents of hydrogen ~ LPCVD - after forming by law etc., an ion implantation 
or a thing which carried out ion doping may be used for this amorphous silicon film for hydrogen as the 1st detached 
core. 

[0013] Moreover, said 1st detached core may be the amorphous silicon film with which hydrogen was introduced at the 
time of membrane formation. For example, an amorphous silicon film formed by plasma-CVD method using material 
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ms containing hydrogen may be used as the 1st detached core. . 
0014] In this invention, said 2nd base material is pasted up on said the 1 st base matenal and opposite hand of said thin 
film device through the 2nd detached core at said 3rd process. The 5th process which pastes up the 3rd base material on 
said the 2nd base material and opposite hand of the thin film device concerned after imprinting said thin film device to 
said 2nd base material at said 4th process, The 6th process which removes said 2nd base material from said thin film 
device side and imprints the thin film device concerned to said 3rd base material side may be performed by producing 
an exfoliation phenomenon at least in one side in a layer of said 2nd detached core, and of the interfaces of this 2nd 
detached core. Thus, since a thin film device will be imprinted twice when constituted, in the condition of having 
imprinted to the 3rd'base material, a thin film device serves as as [ a laminated structure when forming a thin film 
device in the 1st base material ]. . 
[001 5] In this invention, a thin film transistor is formed as said thin film device on said 1st base matenal at said 2nd 

[0016] S A manufacture method of thin film device equipment concerning this invention can be used as the manufacture 
method of a active-matrix substrate. In this case, at said 2nd process, a thin film transistor is formed in the shape of a 
matrix as said thin film device on said 1 st base material, and a active-matrix substrate which has the thin film transistor 
concerned in the shape of a matrix is manufactured. 

[0017] After imprinting a thin film device in this invention to the 2nd base matenal or 3rd base matenal eventually 
carried in a product, on this substrate Although processing in an elevated temperature may form unnecessary wiring etc., 
while forming said thin film transistor in the shape of a matrix on said 1st base material, in said 2nd process The 
scanning line which connects with the gate of the thin film transistor concerned electrically, the data line which connects 
with the source of the thin film transistor concerned electrically, And a pixel electrode electrically connected to a drain 
of the thin film transistor concerned is formed, and, also as for these wiring and electrodes as well as a thin film device, 
it is desirable to imprint to a substrate eventually carried in a product. 

[001 8] Moreover, in this invention, a thin film transistor for actuation circuits may be formed as said thin film device on 
said 1st base material, and a active-matrix substrate which has an actuation circuit equipped with the thin film transistor 
concerned may be manufactured. . . 

[0019] About a active-matrix substrate concerning this invention, it is suitable for constituting electro-optic devices, 
such as a liquid crystal display, by making electrooptic material, such as liquid crystal, pinch between opposite 
substrates. That is, since a large-sized substrate, a cheap substrate, a light substrate, a substrate that can be equal to 
deformation and a substrate not breaking can be used as a substrate eventually carried in a product according to this 
invention, an electro-optic device called a liquid crystal display excellent in cheapness, a light weight, shock resistance, 
etc. can be constituted. 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing. 
[0021] Each of [gestalt of the 1st operation] drawing 1 thru/or drawing d is a process cross section for explaining a 
process until it imprints a thin film device to another substrate, after forming a thin film device on a substrate among the 
manufacture methods of the thin film device equipment concerning the gestalt of operation of the 1st of this invention. 
Drawing 7 is a graph which shows the relation of the wavelength and the permeability of the laser beam in the 1st base 
material used for the manufacture method of the thin film device equipment of this gestalt. Drawing _8 is a graph which 
shows the relation between the hydrogen content when Eradiating a laser beam, an energy density, and the condition of 
the silicon film when irradiating a laser beam to the amorphous silicon film of hydrogen content. Drawin g9 (a) and (b) 
are explanatory drawing showing typically signs that laser radiation is carried out by the line beam with which energy 
intensity has Gaussian distribution in the cross direction, respectively, and explanatory drawing showing the profile of 
the energy intensity in the cross direction of this line beam. Drawing 10 (a), (b), and (c) are explanatory drawings 
showing signs that energy intensity is changed gradually, when carrying out the repeat exposure of explanatory drawmg 
showing typically signs that laser radiation is carried out by the line beam with which energy intensity has rectangle-like 
distribution in the cross direction, respectively, explanatory drawing showing the profile of the energy intensity in the 
cross direction of this line beam, and this line beam. 

[0022] (The 1st process) By the manufacture method of the thin film device equipment of this gestalt, first, as shown in 
drawinel (a) the 1st detached core 120 is formed on the 1st base material 100. With this gestalt, what has the 
translucency which light may penetrate as the 1st base material 100 is used. In this case, as for the permeability of light, 
it is desirable that it is 10% or more, and it is more desirable that it is 50% or more. Since attenuation (loss) of light will 
become large in case an exfoliation phenomenon is made to cause by the 1 st detached core 1 20 by irradiating energy 
light, such as a laser beam, from the background of the 1st base material 100 in the 4th process mentioned later if this 
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jermeability is too low in case the 1st base material 100 is exfoliated in the 1st detached core 120, the big quantity of 
ight is needed Moreover, as for the 1st base material 100, it is desirable to consist of reliable materials, and it is 
iesirable to consist of materials which were excellent in thermal resistance especially. In case the reason forms the thin 
ilm device layer 140 and an interlayer 142 on the 1st base material 100 in the 2nd process mentioned later, depending 
m the class and formation method It is because substrate temperature may turn into temperature which is about 350- 
1000 decrees C so the constraint to the temperature conditions at the time of forming thin film device layer 140 grade 
3n the 1st base material 100 etc. can be reduced if the 1st base material 100 is excellent in thermal resistance such even 
-ase Therefore the 1 st base material 1 00 has that desirable by which the strain point is constituted from a material more 
ihan Tmax when the maximum temperature at the time of forming the thin film device layer 140 is set to Tmax. A thing 
350 degrees C or more has a desirable strain point, and, specifically, the component of the 1st base material 100 has a 
more desirable thing 500 more degrees C or more. As such a thing, the heat resisting glass of quartz glass, Corning 
7059, and NEC glass OA-2 grade is mentioned, for example. 

r00231 Although especially the thickness of the 1st base material 100 is not limited, it is desirable that it is 0.1mm - 
about 5 0mm and it is usually more desirable that it is 0.5mm - about 1 .5mm. When the thickness of the 1 st base 
material 100 is too thin, there is a possibility that reinforcement may be too low and the 1st base material 100 may break 
into a manufacturing process. On the other hand, attenuation of light becomes large, in case a laser beam will be 
irradiated from the background of the 1st base material 100 in the 4th process mentioned later if the 1st base material 
100 is too thick in spite of having used what has permeability low as the 1st base material 100. In addition, when the 
permeability of the 1st base material 100 is high, the thickness may exceed said upper limit (5.0mm). Moreover, as tor 
the thickness of the 1st base material 100, it is desirable that it is uniform so that light can be irradiated at homogeneity. 
r00241 In this gestalt, the 1st detached core 120 separates the 1st base material 100 and thin film device layer 140 by 
receiving physical operations, such as light and heat. As this 1st detached core 120, the irradiated energy light can be 
absorbed, for example, and what has a property which produces exfoliation (henceforth "exfoliation m a layer and 
"interfaci'al peeling") in the inside of that layer and/or an interface can be used. 

r0025] In this invention, as the 1 st detached core 1 20, when energy light, such as a laser beam, is irradiated, the 
amorphous silicon film containing the element made to generate gas, for example, hydrogen and nitrogen is formed. 
The amorphous silicon film of hydrogen content is used with this gestalt. As for this amorphous silicon film, it is 
desirable that a hydrogen content is a degree more than 2 atom %, and it is more desirable that it is a 2 - 20 atom /o 
degree Thus while an amorphous silicon film will cause phase transition on a polish recon film when energy light, such 
as a laser beam is irradiated in the 4th process mentioned later if the amorphous silicon film of hydrogen content is 
used, an amorphous silicon film emits hydrogen, makes the 1st detached core 120 generate internal pressure, and serves 
as the force in which it causes exfoliation. , . . _. j 

r00261 The amorphous silicon film of hydrogen content can be formed by the plasma-CVD method in the inside ot the 
gas containing hydrogen. In this case, the content of the hydrogen in an amorphous silicon can be adjusted by setting up 
suitably conditions such as membrane formation conditions, for example, a gas presentation, gas pressure, a gas 
ambient atmosphere, a quantity of gas flow, temperature, substrate temperature, and charge power. Thus, since ^ 
membrane formation speed is high when an amorphous silicon film is formed by the plasma-CVD method, productivity 
can be improved Moreover, since hydrogen will contain on an amorphous silicon film during membrane formation 
when an amorphous silicon film is formed by the plasma-CVD method, there is an advantage that it is not necessary to 
introduce hydrogen into an amorphous silicon film at another process. 

r00271 In this case in case it passes through the 2nd process which forms a thin film device etc. behind, process 
temperature needs to warn against exceeding the temperature (350 degrees C - 400 degrees C) from which the hydrogen 
in a detached core is desorbed. . „, 

r00281 moreover, the amorphous silicon film of hydrogen content ~ LPCVD ~ the hydrogen ion after forming the 
amorphous silicon film which does not contain hydrogen by law etc., or the amorphous silicon film with which only a 
minute amount contains hydrogen very much - an ion implantation - or ion doping may be carried out. According to 
this method the hydrogen more than a constant rate can be made to contain in an amorphous silicon film, without being 
influenced by the process conditions of an amorphous silicon. Moreover, even if there is a process which exceeds the 
temperature from which the hydrogen in a detached core is desorbed in the 2nd process described later according to this 
method, the hydrogen more than a constant rate can be made to contain in a detached core by poured m or ion dopmg a 
hydrogen ion after that. _ , , . . 

r00291 It is desirable that it is lnm - about 20 micrometers, as for the thickness of the 1st detached core 120, it is more 
desirable that it is 5nm - about 2 micrometers, and it is usually still more desirable that it is 5nm - about 1 micrometer. If 
the thickness of the 1st detached core 120 is too thin, since the homogeneity of the 1st detached core 120 will be 
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spoiled, nonuniformity may arise in exfoliation. Moreover, if the thickness of the 1st detached core 120 is too thick, it is 
necessary to enlarge power (the quantity of light/energy density) of energy light, such as a laser beam which irradiates 
the 1st detached core 120. Moreover, if the thickness of the 1st detached core 120 is too thick, the activity which 
removes the 1st detached core 120 which remained in the thin film device layer 140 side etc. will take time amount. In 
addition, as for the thickness of the 1st detached core 120, it is desirable that it is uniform as much as possible. 
[0030] Moreover, the 1st detached core 120 may have structure in which a detached core 124 is formed through the 
substrate layer 122, as shown in drawing 1 <b). In this case, the substrate layer 122 plays roles, such as a barrier layer 
which prevents mixing of the impurity from a base material 1 00. 

[0031] (The 2nd process) Next, as shown in drawing 2 , the thin film device layer 140 containing various thin film 
devices is formed on the 1st detached core 120. In the example shown in this drawing, the thin film device layer 140 
contains TFT formed for example, on the interlayer 142 who consists of Si02 film so that the portion shown with an 
alternate long and short dash line K may be expanded within the limit enclosed with an alternate long and short dash 
line and may be shown. This TFT is equipped with the source drain electrode 1 52 which consists of the source drain 
field 146 which comes to introduce n mold impurity into a polish recon film, the channel field 144, the gate insulator 
layer 148, the gate electrode 1 50, an interlayer insulation film 1 54, aluminum, etc. Although Si02 film is used as an 
interlayer 142, the insulator layer of others of Si3N4 grade can also be formed. Although the thickness of the interlayer 
142 who uses here is suitably determined according to the formation object or the degree of a function which can be 
demonstrated, it is desirable that it is lOnm - about 5 micrometers, and it is usually more desirable that it is 40nm - about 
1 micrometer! The middle class 142 is formed as the protective layer which protects the thin film device layer 140 
physically or chemically, an insulating layer, a conductive layer, the protection-from-light layer of laser light, the barrier 
layer of migration prevention, or a reflecting layer. In addition, the middle class 142, such as Si02 film, may not be 
formed depending on the case, but the thin film device layer 140 may be directly formed on the 1st detached core 120. 
[0032] Although the thin film device layer 140 is a layer containing thin film devices, such as TFT, in the example 
shown in drawing 2 The thin film device formed in this thin film device layer 140 The class of device manufactured 
besides TFT is embraced. For example, a thin-film diode, The optoelectric transducer which consists of PIN junction of 
silicon (a photosensor, solar battery), A silicon resistance element, other thin film semiconductor devices, various 
electrodes (it ITO(s) example:) Actuators, such as a transparent electrode like a mesa film, a switching element, 
memory, and a piezoelectric device, You may be the micro MAG device which combined a micro mirror (piezo thin 
film ceramics), a magnetic-recording thin film head, a coil, an inductor, the charge of a thin film high magnetic- 
permiable material, and them, a filter, a reflective film, a dichroic mirror, etc, Any [ these ] thin film device is formed 
through a general comparatively high process temperature. Therefore, also when forming such a thin film device, as 
described above, it is necessary to use the thing which has high reliability and which can bear the process temperature as 
the 1st base material 100. 

[0033] (The 3rd process) Next, as shown in drawing 3 , the 2nd base material 180 is pasted up through a glue line 160 
on the thin film device layer 1 40 (it is an opposite hand in the 1 st base material 1 00). 

[0034] As a suitable example of the adhesives which constitute a glue line 160, adhesives, such as photo-curing mold 
adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet curing mold 
adhesives! and aversion hardening mold adhesives, are mentioned. As a presentation of these adhesives, what kind of 
thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. Formation of such a glue 
line 1 60 is made for example, by the applying method. 

[0035] In using hardening mold adhesives for a glue line 160, after applying adhesives for example, on the thin film 
device layer 140 and joining the 2nd base material 180 on it, adhesives are stiffened by the hardening method according 
to the property of adhesives, and adhesion immobilization of the thin film device layer 140 and the 2nd base material 
180 is carried out. 

[0036] When photo-curing mold adhesives are used for a glue line 160 For example, after applying adhesives on the 
thin film.device layer 140 and joining the 2nd base material 180 on it, By irradiating light at adhesives from one inside 
side by the side of the 1 st base material 1 00 of light transmission nature, or the 2nd base material 1 80 of light 
transmission nature, adhesives are stiffened and adhesion immobilization of the thin film device layer 140 and the 2nd 
base material 180 is carried out. In addition, light may be irradiated at adhesives from the both sides by the side of the 
1st base material 100 of light transmission nature, and the 2nd base material 180 of light transmission nature. As 
adhesives used here, adhesives, such as an ultraviolet curing mold which cannot affect the thin film device layer 140 

easily, are desirable. . . 

[0037] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble adhesives, it is 
KEMISHIRU made from for example, KEMITEKKU, Inc. Three Bond 3046 (trade name) by U-451D (trade name) and 
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Three Bond Co., Ltd. etc. can be mentioned. 

[0038] Instead of forming a glue line 160 in the thin film device layer 140 side, a glue lme 160 may be formed m the 
2nd base material 1 80 side, and the 2nd base material 1 80 may be pasted up on the thin film device layer 140 through 
this glue line 160. When the 2nd base material 180 the very thing has an adhesion function, formation of a glue line 160 
may be omitted. 

[0039] As compared with the 1st base material 100, properties, such as thermal resistance and corrosion resistance, may 
be inferior in the 2nd base material 180. That is, in this invention, after forming the thin film device layer 140 in the 1st 
base material 1 00 side, in order to imprint this thin film device layer 1 40 to the 2nd base material 1 80, the property that 
the temperature conditions at the time of forming the thin film device layer 140 can be borne etc. is not required of the 
2nd base material 180. Therefore, when the maximum temperature in the case of formation of the thin film device layer 
140 is set to Tmax, as a material which constitutes the imprint object 140, a glass transition point (Tg) or softening 
temperature can use the following [ Tmax ]. For example, a glass transition point (Tg) or softening temperature can use 
a thing (800 degrees C or less or 500 degrees C or less), and the 2nd base material 180 may be a thing 320 more degrees 

Cor less. . . . 

[0040] You may have flexibility and elasticity, although what has a certain amount of rigidity (reinforcement) as a 
mechanical property of the 2nd base material 180 depending on the class of device to manufacture is used. 
[0041] As the 2nd base material 180, the optimal thing is used according to the class of devices to manufacture, such as 
a cheap glass substrate whose melting point is not so high, a thin sheet-like plastic plate, or a quite thicker plastic plate, 
for example. Moreover, the 2nd base material 1 80 may not be monotonous and may be curving. 
[0042] When using a plastic plate as the 2nd base material 180, as synthetic resin which constitutes it, any of 
thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo propylene, an ethylene-pre 
pyrene copolymer, Polyolefines, such as an ethylene- vinylacetate copolymer (EVA), annular polyolefine, Denaturation 
polyolefine, a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a 
polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acryhc-styrene 
copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, 
such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate (PCT), A polyether, a polyether 
ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Deformation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene 
fluoride, other fluorine system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene 
system, An epoxy resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly'concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. 
can use the layered product which carried out the laminating of one sort or the two sorts or more among these. 
[0043] When a plastic plate is used as the 2nd base material 1 80, the 2nd large-sized base material 180 can be fabricated 
in one Moreover, if the 2nd base material 180 is a plastic plate, even if it is complicated configurations, such as what 
has a bow side and irregularity, it can manufacture easily. Furthermore, if the 2nd base material 1 80 is a plastic plate, 
there is also an advantage that material cost and a manufacturing cost end low. So, if the 2nd base material 1 80 is a 
plastic plate, it is advantageous in case a large-sized and cheap device (for example, liquid crystal display) is 

manufactured. . . 

[0044] When using a glass substrate as the 2nd base material 180, as glass material which constitutes it, silicic-acid 
glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, lead (alkali) glass, barium glass, 
borosilicate glass, etc. are mentioned, for example. Among these, although the melting point is low as compared with 
silicic-acid glass, since shaping, processing, etc. are comparatively easy and cheap, things other than silicic-acid glass 

[U045] S fa this gestalt, the 2nd base material 180 may constitute some devices like that from which itself constitutes the 
base of a device independently, a light filter and an electrode layer, a dielectric layer, an insulating layer, and a 
semiconductor device like [ at the time of constituting the active-matrix substrate of for example, an active matrix liquid 
crystal indicating equipment (electro-optic device) as thin film device equipment ]. 

[0046] Furthermore, the 2nd base material 180 may be matter, such as a metal, ceramics, a stone, and timber paper, and 
may be up [ of a printed circuit board ] etc. on the field of the arbitration which constitutes a certain goods. 
[0047] (The 4th process) Next, as shown in drawin g 4 , energy light is irradiated from the rear-face side of a substrate 
100 At this process, a laser beam is used as an energy light. The laser beam irradiated from the rear-face side of a 
substrate 100 reaches the 1st detached core 120, after penetrating the 1st base material 100. Thereby, either the 
exfoliation in a layer or interfacial peeling and both sides are generated in the 1st detached core 120. 
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0048] Therefore, if the force is applied so that the 1st base material 100 may be removed as shown in drawing 5 , the 
1 St base material 1 00 can be easily removed by the 1 st detached core 1 20. Consequently, the thin film device layer 1 40 
zan be imprinted to the direction of the 2nd base material 180. In this process, it is because hydrogen gas is emitted from 
an amorphous silicon film while the amorphous silicon film of the hydrogen content which constitutes the 1st detached 
zore 120 by the exposure of a laser beam carries out phase transition of the principle which the exfoliation in a layer and 
interfacial peeling produce in the 1 st detached core 1 20 by the exposure of a laser beam to a polish recon film. 
[0049] After removing the 1st base material 100, the 1st detached core 120 may remain in the thin film device layer 140 
side. In such a case, as shown in drawing 6 , the extant detached core 120 is removed by the method which combined 
methods, such as washing, etching, ashing, and polishing, or these. Moreover, if it removes similarly when a part of 1st 
detached core 1 20 has adhered to the 1 st removed base material 1 00, when the 1 st base material 1 00 consists of an 
expensive material like quartz glass, and a rare material, reduction of a manufacturing cost can be aimed at by reusing 
the 1st base material 100 (recycle). 

[0050] As an energy light irradiated at this process, if the exfoliation in a layer or interfacial peeling is made to start by 
the 1 st detached core 1 20, what kind of thing may be used, for example, ultraviolet rays, the light, infrared radiation 
(heat ray), etc. will be mentioned. A laser beam is desirable at the point of being easy to make the 1 st detached core 120 
producing bleedoff of phase transition or hydrogen gas also in it. 

[0051] As a laser beam, although various gas laser, solid state laser (semiconductor laser), etc. are mentioned, excimer 
laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer 
laser is desirable also in it. Since this excimer laser outputs high energy in a short wavelength region, it can make the 1st 
detached core 1 20 produce bleedoff of phase transition or hydrogen gas extremely for a short time. Therefore, it can 
exfoliate in the 1st detached core 120, without deteriorating or damaging the ist base material 100 and the 2nd base 
material 1 80 grade, since neither the 1 st base material 1 00 nor the 2nd base material 1 80 grade is made to almost 
produce a temperature rise when a laser beam is irradiated. 

[0052] As shown in drawing 7 , the 1st base material 100 used with this gestalt has the property that permeability 
increases steeply to the wavelength of 300nm or more. Therefore, in such a case, it irradiates, the light (wavelength of 
308nm), for example, the Xe-Cl excimer laser light etc., 300nm or more of wavelength etc. 

[0053] Thus, if a laser beam is irradiated from the rear-face side of the 1st base material 100 and an amorphous silicon 
film (the Ist'detached core 120) is annealed, as shown in drawing 8 , an amorphous silicon film (alpha-Si) will be 
transferred to a polish recon film (Poly-Si). However, if light with a too high energy density is irradiated, the silicon 
film which constitutes the 1 st detached core 120 will damage and be ruined (ablation), and the thin film device layer 140 
will be damaged. On the other hand, in the exposure of a laser beam with a low energy density, neither the transition to 
a polish recon film from an amorphous silicon film nor generating of hydrogen gas takes place smoothly, and 
exfoliation by the 1st detached core 120 does not progress proper. Moreover, in drawing.8 , as a continuous line L 
shows, the level of the energy density which damages a silicon film changes with the amounts of hydrogen in a silicon 
film the boundary of the field which a silicon film does not damage when a laser beam is irradiated, and the field which 
ablation generates and damages on a silicon film. That is, the level of the energy density which damages a silicon film, 
so that it is a silicon film with a high hydrogen content is low, and the level of the energy density which damages a 
silicon film is so high that it is a silicon film with a low hydrogen content, so, in the early phase which started the 
exposure of the energy light to the 1st detached core 120 with this gestalt Since there are many amounts of hydrogen 
contained in the silicon film which constitutes the 1 st detached core 1 20 After it irradiated light with an about two 1 50 
mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this energy light so that a 
silicon film might not be damaged for example, light with an about two 350 mJ/cm high energy density is irradiated. 
[0054] As a method of irradiating a laser beam on such conditions, energy luminous energy density may be changed 
continuously or gradually. . m . w 

[0055] For example, as typically shown in drawing 9 (a) and (b), the profile of the energy intensity in the direction ot Y 
of the line beam (laser beam) prolonged in the direction of X among the direction of X which intersects perpendicularly 
by the field inboard of the 1 st base material 1 00, and the direction of Y is set up so that it may have Gaussian 
distribution, and this line beam is shifted little by little in the direction of Y. Although any part will receive 
predetermined time amount and the exposure of a laser beam continuously if such a method is adopted, and it sees from 
the 1st detached core 120, energy intensity changes to drawing 9 (b) in the meantime along with the profile of the 
energy intensity shown by the arrow head LA. therefore, the exposure of a laser beam with quite low energy intensity is 
received at first, among those any part of the 1st detached core 120 will be boiled, and will receive a laser beam with an 
about two 350 mJ/cm high energy density for a laser beam with an about two 1 50 mJ/cm low energy density after a 
carrier beam. 
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00561 Moreover as typically shown in drawing 10 (a) and (b), the profile of the energy intensity in the direction of Y 
>f the line beam (laser beam) prolonged in the direction of X among the direction of X which intersects perpendicularly 
>y the field inboard of the 1 st base material 100, and the direction of Y is set up so that it may have distribution of a 
ectanele configuration or a trapezoid configuration, and this line beam is shifted in the direction of Y. And if the 
•xposilre of the laser beam to the whole substrate surface finishes, the same laser radiation will be repeated to the same 
Jubstrate In that case, as shown in drawing 10 (a) and (b), energy intensity is raised gradually. Consequently, a laser 
?eam with an about two 1 50 mJ/cm low energy density will be received, and, finally a laser beam with an about two 350 
nJ/cm high energy density will be received at the time of the 1 st exposure. 

00571 men a laser beam is irradiated from the rear-face side of the 1 st base material 100, as shown in drawingJI , as 
i cure in case the exposure light which penetrated the 1st detached core 120 reaches even the thin film device layer 140 
md does an adverse effect, there is the method of forming the metal membranes 124, such as a tantalum (Ta), on the 1st 
detached core 120 which absorbs a laser beam, for example. According to this method, since it is thoroughly reflected 
3 y the interface of a metal membrane 124, the laser light which penetrated the 1st detached core 120 does not have an 
adverse effect on the thin film device layer 140 formed in the upper layer from it. j 
r00581 Through each above process, the imprint to the 2nd base material 180 of the thin film device layer 140 can be 
completed and the thin film device equipment 1 with which the thin film device layer 140 was imprinted on the 2nd 
base material 1 80 can be manufactured. Moreover, it is good also considering what earned the 2nd base material 1 80 
with which the thin film device layer 140 was formed on the desired material as thin film device equipment 
r0059] In addition, after imprinting the thin film device layer 140 from the 1st base material 100 to the 2nd base 
material 1 80 Si02 unnecessary film contiguous to a thin film device etc. is removed if needed. Moreover, after 
imprinting the thin film device layer 140fromthe 1st base material 100 to the 2nd base material 1 80, the conductive 
layer for wiring and the formation of a protective coat to the thin film device layer 140 may be performed on this 2nd 

r0060i at Thu 8 s°by the manufacture method of the thin film device equipment 1 of this gestalt, thin film device layer 140 
the very thing which is an exfoliated object is not exfoliated directly, but the thin film device layer 140 and the 1st base 
material 1 00 are removed by the 1 st detached core 1 20. For this reason, the 1 st base material 1 00 can be removed from 
the thin film device layer 140 side ease and certainly. Therefore, there is no damage to the thin film device layer 140 
accompanying exfoliation actuation, and reliable thin film device equipment 1 can be manufactured. . 
r00611 Moreover, with this gestalt, since an energy density is changed from low density to high density in the 4th 
Process according to the property of the silicon film which constitutes the 1st detached core 120 changing while 
irradiating the laser beam, a laser beam with a high energy density can be irradiated within limits which the silicon film 
which constitutes the 1 st detached core 120 does not damage. So, exfoliation by the inside of the layer of the 1st 
detached core 120 or the interface can be advanced smoothly and certainly. Therefore, according to this gestalt, reliable 
thin film device equipment 1 can be manufactured efficiently. 

[0062] With reference to [gestalt of the 2nd operation] drawin gll thru/or drawingJ4 , the gestalt of operation of the 
2nd of this invention is explained. . 
[00631 Each of drawing 12 thru/or drawing 14 is the process cross sections showing the situation of each process 
performed like the gestalt of the 1st operation, and abbreviation among the manufacture methods of the thin film device 
equipment of this gestalt after imprinting the thin film device layer 140 to the 2nd base material at the 4th process. 
r00641 This gestalt has the feature after the 4th process explained with the gestalt 1 of operation to imprint the thm film 
device layer 140 again from the 2nd base material 1 80 to the 3rd base material, and imprints the thin film device layer 
140 to the 2nd base material 180 by the same method as the gestalt of the 1st operation, and abbreviation. Therefore, 
since it carries out like abbreviation of the 1st thru/or the 4th process of having explained the gestalt of the 1st operation 
also with this gestalt, detailed explanation is omitted about these processes. , . 

T00651 Also with this gestalt, as shown in drawing J. (a), after forming the 1st detached core 120 which consists of an 
amorphous silicon film containing hydrogen (the 1 st process), as shown in drawing 2 , the thm film device layer 140 is 
formed on this 1st detached core 120 on the 1st base material 100 (the 2nd process). Next as shown in drawing 3 the 
2nd base material 180 is pasted up on the 1st base material 100 and opposite hand of the thm film device layer 140 (the 
3rd process) With this gestalt, since the 2nd base material 1 80 is also removed from the thin film device layer 1 40 side 
so that it may mention later, it replaces with a glue line 160, and the 2nd base material 180 is pasted up on the thin film 
device layer 140 through 2nd detached core 160' so that it may mention later with reference to drawing 12 . As this 2nd 
detached core 160' adhesives, such as thermofusion nature adhesives and water-soluble adhesives, can be used The 
following explanation explains the example which formed 2nd detached core 160' with thermofusion nature adhesives. 
Next, as shown in drawing^ thru/or drawing 6 , irradiate energy light, such as a laser beam, at the 1st detached core 
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120 an exfoliation phenomenon is made to cause by the 1st detached core 120, and the thin film device layer 140 is 
imprinted to the 2nd base material 180 (the 4th process). At this 4th process, the energy density of the laser beam which 
irradiates the 1 0th detached core is changed from low density to high density. 

f0066] (The 5th process) Thus, after imprinting the thin film device layer 140 to the 2nd base material 180, as shown in 
drawing 12 the 3rd base material 200 is pasted up on the underside (the 2nd base material 1 80 and opposite hand) of 
the thin film device layer 140 through a glue line 190. As a suitable example of the adhesives which constitute this glue 
line 190 the adhesives of various kinds of hardening molds, such as photo-curing mold adhesives, such as reaction 
hardening mold adhesives, a heat-curing mold binder, and ultraviolet curing mold adhesives, and aversion hardening 
mold adhesives, are mentioned; As a presentation of adhesives, they are an epoxy system and an acrylate system, for 
example. What kind of thing is sufficient as a silicone system etc. Formation of such a glue line 1 90 is made for 
example, by the applying method. . . . 

[0067] When using hardening mold adhesives as a glue line 190, for example, after applying hardening mold adhesives 
to the underside of the thin film device layer 140, join the 3rd base material 200, after an appropriate time is made to 
harden hardening mold adhesives by the hardening method according to the property of hardening mold adhesives, and 
adhesion immobilization of the thin film device layer 1 40 and the 3rd base material 200 is carried out. 
r0068] When using photo-curing mold adhesives as a glue line 190, light is preferably irradiated from the rear-face side 
of the 3rd base material 200 of light transmission nature. As long as it uses as adhesives adhesives, such as an ultraviolet 
curing mold which cannot affect the thin film device layer 140 easily, light may be irradiated from the 2nd base material 
1 80 side of light transmission nature, and light may be irradiated from the both sides by the side of the 2nd base material 
1 80 and the 3rd base material 200. In addition, a glue line 190 may be formed in the 3rd base material 200, and the thin 
film device layer 140 may be pasted up on it. Moreover, when the 3rd base material 200 the very thing has an adhesion 
function, formation of a glue line 190 may be omitted. 

10069] As compared with the 1st base material 100, properties, such as thermal resistance and corrosion resistance, may 
be inferior in the 2nd base material 1 80 and 3rd base material 200. That is, with this gestalt, after forming the thin film 
device layer 140 in the 1st base material 100 side, in order to imprint this thin film device layer 140 to the 2nd base 
material 1 80 and to imprint to the 3rd base material 200 after an appropriate time, the property that the temperature 
conditions at the time of forming the thin film device layer 140 can be borne etc. is not required of the 2nd base material 
1 80 and 3rd base material 200. Therefore, when the maximum temperature in the case of formation of the thin film 
device layer 140 is set to Tmax, as a material which constitutes the 2nd base material 1 80 and 3rd base material 200, a 
glass transition point (Tg) or softening temperature can use the following [ Tmax ]. For example, a glass transition point 
(Tg) or softening temperature can use a thing (800 degrees C or less or 500 degrees C or less), and the 2nd base material 
180 may be a thing 320 more degrees Cor less. 

[0070] You may have flexibility and elasticity, although what has a certain amount of rigidity (reinforcement) as a 
mechanical property of the 3rd base material 200 depending on the class of device to manufacture is used. 
[0071 ] As the 3rd base material 200, the optimal thing is used according to the class of devices to manufacture, such as 
a cheap glass substrate whose melting point is not so high, a thin sheet-like plastic plate, or a quite thicker plastic plate, 
for example. Moreover, the 3rd base material 200 may not be monotonous and may be curving. 
[0072] When using a plastic plate as the 3rd base material 200, as synthetic resin which constitutes it, any of 
thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo propylene, an ethylene-pre 
pyrene copolymer, Polyolefines, such as an ethylene-vinylacetate copolymer (EVA), annular polyolefine, Denaturation 
polyolefine a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a 
polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acryhc-styrene 
copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, 
such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate (PCT), A polyether, a polyether 
ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Deformation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene 
fluoride, other fluorine system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a flubrorubber system and a chlorinated polyethylene 
system An epoxy resin, phenol resin, a urea resin, melamine resin, unsaturated polyester. The copolymer which is 
mainly'concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. 
can use the layered product which carried out the laminating of one sort or the two sorts or more among these. 
[0073] When a plastic plate is used as the 3rd base material 200, the 3rd large-sized base material 200 can be fabricated 
in one Moreover, if the 3rd base material 200 is a plastic plate, even if it is complicated configurations, such as what 
has a bow side and irregularity, it can manufacture easily. Furthermore, if the 3rd base material 200 is a plastic plate, 
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here is also an advantage that material cost and a manufacturing cost end low. So, if the 3rd base material 200 is a 
Sc plate, it is advantageous in case a large-sized and cheap device (for example, liquid crystal display) is 

OOV^Whe? using a glass substrate as the 3rd base material 200, as glass material which constitutes it, silicic-acid glass 
SS^ufic-fcid alkali glass, soda lime glass, potash lime glass, lead (alkali) glass, banum glass, borosihcate 
da^tHre ment oned, for example. Among these, although the melting point is low as compared with silicic-acid 
rZs smc^ng, processing, etc. are comparatively easy and cheap, things other than silicic-acid glass are desirable. 
W7 5 SSt, the 3rd base material 200 may constitute some devices like what constitutes the device which 
Se independent in itself like [ in the case of constituting the active-matrix substrate of for example an achve matrix 
IqmTc^stal indicating equipment (electro-optic device) ], a light filter and an electrode layer, a dielectric layer, an 
nsulatine layer, and a semiconductor device. - A 

W761 Furthermore, the 3rd base material 200 may be matter, such as a metal, ceramics, a stone, and timber paper, and 
Tiav be up T of a printed circuit board ] etc. on the field of the arbitration which constitutes a certam goods 
W771 Si 6 th pr^ess) Next, as shown in drawingB , thermofusion of the 2nd detached core 160' which t consists of 
£ermofus^ Xe adhesives is heated and carried out. Consequently, since the adhesive stiengtii of 2nd detached core 
^(Vhecomes weaker a repeat activity can be carried out by removing the thermofusion nature adhesives which can 
e^ovXTnd b^ma Sal 180 from the thin film device layer 140 side and which adhered also about this 2nd base 
3 AK UfctaSw*. what is necessary is just to dip the field which contains 2nd detached core 160' at least in pure 
water when water-soluble adhesives are used as the 2nd detached core 160'. . 
NXrm Next Tshown in drawing 14 , 2nd detached core 160' which remains in the front face of the thin film device 
^l^J^^^A:^ thin film device equipment 1 with which the thin film device layer 140 was 
imnrinted bv the 3rd base material 200 can be manufactured. 

STln addition, after imprinting the thin film device layer 140 from the 1st base material 100 to the 2nd base 
material 180 Si02 unnecessary film contiguous to a thin film device etc. is removed if needed. Moreover after 
SSe to film device layer 140 from the 1 st base material 100 to the 2nd base material 180, or after imprinting 
Em Om devte layer 140 from the 2nd base material 180 to the 3rd base material 200, conductive layers, such as 
wfrinTto tS tnm film device layer 140, formation of a protective coat, etc. may be performed on the 2nd base material 

[0°0°80] ^t^^S^'n^bcd of the thin film device equipment 1 of tmsgestalt Since jan ^density is 
chanced from low density to high density in the 4th process according to the property^ the silicon film which ^ 
coStesZe 1 si detached corf [20 changing while irradiating the laser beam The effect same within limits which the 
snSn fita wWch constitutes the 1st detached core 120 does not damage as the gestalt 1 of operation - a laser beam 
wtoa lush energy density can be irradiated - is done so. Moreover, since the thin film device layer 140 is imprinted 
ZTcc wtAthTs^ta^laminating relation of the thin film device layer 140 on the 3rd base material 200 is the same 
altheTaminalLg relation when forming the thin film device layer 140 on the 1st base material 100, as shown in drawin 



rawin 

s the laminating relation wnen ronrang me uuu mm utvi^ i^w* .-.v ~ 

r00811 Although the amorphous silicon film of the hydrogen content formed by the plasma-CVD method (425 degrees 
C) was used as the 1st detached core 120 also in any of the gestalt of the above-mentioned 1st and the 2nd operation 
which are [the gestalt of other operations] After forming the amorphous silicon which does not ^ nt f m . h ^^ ° r * e 
amorphous silicon with which only small quantity contains hydrogen, the amorphous silicon film which introduced the 
hVdrogen ion at the predetermined stage before performing the exfoliation process shown in drawing 4 and drawing^ 

fi^™^40which contains TFT (thin film device) of CMOS structure in *■ : 1st -b- material 
100 side with reference to drawing 15 thru/or drawing 25 as an example of the gestalt of operation of the 1st of [1st 
example]™ invention is fon^edfand the manufacture method of the thin film device equipment which imprinted tins 
devSe laye? 140 to the 2nd base material 180 is explained. Drawmg_15 thru/or drawing 25 are the process cross sections 

roolttHT^^ in drawjngJS , in this example, the 1st detached core 120 which consists of an 

amWhous silicon film of hydrogen content is formed on the 1 st base material 100 which consists of a substrate of the 
nTsTuSy ofa quartz substrate etc. At this example, it is a quartz substrate (softemng temperature: 1630 degrees C) 
wiTa Tomn^fstom by ] x thickness of 1.1mm. strain point: - permeability [ of 1070 degrees C and excimer laser ]: - 
uTlstbaSSlOO which consists of about 100% being prepared, and to one side of this 1st base material 100 by 
Ae p?Lma-C^D method (425 degrees C) using Si2H6 gas as material gas Thickness forms the 1st detached core 120 
which consists of an amorphous silicon film of the hydrogen content which is 1 OOOnm. 
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0084] (The 2nd process) Next, thickness forms the interlayer 142 who consists of Si02 film which is 2000nm by the 
olasma-CVD method (SiH4+02 gas, 1 00 degrees C) on the 1 st detached core 1 20. 

[0085] next, an interlayer 142 top - LPCVD - thickness forms the silicon film 143 amorphous 50nm by law (Si2H6 
gas, 425 degrees C). This silicon film 143 is a semiconductor film for forming the active layer of TFT. 
[0086] Next, the laser light whose wavelength is 308nm is irradiated from the side in which the silicon film 143 is 
formed in the 1st base material 100, and laser annealing is given to the silicon film 143. Thereby, the silicon film 143 is 
recrystallized and turns into a polish recon film from an amorphous silicon film. As compared with the laser beam 
irradiated in order for the exposure of a laser beam performed here to make an exfoliation phenomenon cause by the 1 st 
detached core 1 20 in the 4th process, an energy density is quite low. 

[0087] Next, as shown in d rawin g 16 , patterning of the silicon film 143 is carried out, and Islands 144a and 144b are 
formed as a channel pattern. , ., _ 0 . ' , . , 

[0088] Next, as shown in drawing 17 , thickness forms the gate insulator layer 148 which consists of Si02 which is 
1200nm with a TEOS-CVD method (SiH4+02 gas). 

[0089] Next, as shown in drawing 18 , the gate electrodes 150a and 150b which consist of a polish recon film or a metal 

are formed. • ~ * • i * 4 aa 

[0090] Next, as shown in drawing 19 , the mask layer 170 which consists of polyimide etc. is formed so that island 144a 
may be covered, it is in this condition, for example, the ion implantation of boron (b) is performed. Of this, the P+ 
172a and 172b (source drain field) are formed in island 144b in self aryrie to gate electrode 150b. At this boron ioh- 
implantation process, plasma-ize the mixed gas of B-2H6(5%)+H2 (95%), and the boron ion and hydrogen ion which 
were generated by that cause are accelerated, for example. If the iontophoresis is performed without minding a mass 
spectrograph, even if it is the same acceleration voltage, while the boron ion with heavy mass stops at the polish recon 
film by the side of the upper layer (island 144b), the hydrogen ion with light mass will be driven in more deeply, and it 
will reach to the 1st detached core 120. • ^ ^ „ • , j , aau 

[0091] Next, as shown in drawing 20 , the mask layer 174 which consists of polyimide etc. is formed so that island 144b 
may be covered, it is in this condition, for example, the ion implantation of Lynn (P) is performed. Of this, the n+ layers 
146a and 146b (source drain field) are formed in island 144a in self aryne to gate electrode 1 50a. Also in this case, 
plasma-ize the mixed gas of PH3(5%)+H2 (95%), for example, accelerate the phosphorus ion and hydrogen ion which 
were generated by that cause, and if the iontophoresis is performed to ******, even if it is the same acceleration 
voltage, a mass spectrograph while the phosphorus ion with heavy mass stops at the polish recon film by the side of the 
upper layer (island 144a) -- the hydrogen ion with light mass - ** - it is devoted deeply and it reaches to the 1st 
detached core 120. _ r 

[0092] Next, as shown in dr awin g 21 , after etching this interlayer insulation film 154 selectively after torming an 
interlayer insulation film 154 and forming a contact hole, the source drain electrodes 152a, 152b, 152c, and 152d are 

[00?3?Thus, the thin film device layer 140 equipped with TFT of CMOS structure is formed. In addition, on the layer 
insulation layer 1 54, a protective coat may be formed further. 

[0094] (The 3rd process) Next, as shown in drawing 22 , after forming the glue line 160 which consists of an epoxy 
resin as a glue line on the thin film device layer 140 equipped with TFT of a CMOS configuration, the 2nd base material 
180 which consists of soda glass with a 300mm[ 200mm by ] x thickness of 1.1mm is stuck to the thin film device layer 
140 through this glue line 160. Next, heat is applied to a glue line 160, an epoxy resin is stiffened, and the 2nd base 
material 1 80 and the thin film device layer 1 40 side are pasted up. In addition, ultraviolet curing mold adhesives are 
sufficient as a glue line 160. In this case, ultraviolet rays are irradiated from the 2nd base material 180 side, and polymer 

is stiffened. . 
[0095] (The 4th process) Next, as shown in drawing 23 , wavelength irradiates the Xe-Cl excimer laser light which is 
308nm, for example from the rear face of the 1 st base material 1 00 which consists of a translucency substrate. The 
irradiated laser beam penetrates the 1st base material 100, and reaches the 1st detached core 120. At this process, in the 
early phase which started the exposure of the energy light to the 1 st detached core 1 20, after it irradiated light with an 
about two 150 mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this energy 
light so that a silicon film might not be damaged for example, since there were many amounts of hydrogen contained in 
the silicon film which constitutes the 1st detached core 120, light with an about two 350 mJ/cm high energy density is 
irradiated. Consequently, by the amorphous silicon film of the hydrogen content which constitutes the 1 st detached core 
120, the layer transition to a polish recon film and generating of hydrogen gas take place, and exfoliation arises in the 
inside of the layer of the 1 st detached core 1 20, and/or an interface. 

[0096] In addition, the exposure of excimer laser can use both a spot beam exposure and a line beam exposure. In the 
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spot beam exposure, it glares, carrying out the beam scan of this spot exposure so that a spot exposure may be carried 
out, and the exposure conditions of each time may be changed into a predetermined unit field (for example, 8mmx8mm) 
and an exposure field may not lap with it. moreover, the case of a line beam exposure a predetermined unit field (for 
example, 378mmx — the beam scan of the exposure field of each time is carried out the same [ 0.3mm ] 0.1mm, shifting 
thoroughly with a pile little by little.) 

[0097] Thus, after making an exfoliation phenomenon cause by the 1st detached core 120, as shown m drawing 24 , the 
1st base material 100 is removed from the thin film device layer 140 side. Consequently, the thin film device layer 140 
is imprinted by the 2nd base material 180. • # 

[0098] Next, etching removes the 1 st detached core 1 20 which remains in the rear-face side of the thin film device layer 
140. Consequently, as shown in drawing 25 , the thin film device equipment 1 with which TFT of a CMOS 
configuration was imprinted by the 2nd base material 1 80 is completed. 

[0099] Thus, the manufactured thin film device equipment 1 is carried for example, on the flexible substrate 182 which 
consists of plastics etc., as shown in drawing 26 (a). Consequently, the microcomputer with which the solar battery 340 
for carrying out current supply to CPU300, RAM320, the I/O circuit 360, and list which the circuit consisted of with 
thin film device equipment 1 in these circuits was carried on the flexible substrate 180 can be manufactured. Thus, since 
the constituted microcomputer is formed on the flexible substrate 1 82, as shown in drawing26 (b), since it is 
lightweight, it has strongly the advantage that it is strong also to drop in bending. 

[0100] Although the 1st detached core 120 which consists of an amorphous silicon film of hydrogen content was formed 
by the plasma-CVD method (425 degrees C) on the 1 st base material 1 00 in the 1 st example of [modification 1 of 1 st 
example] this invention Since the amorphous silicon film containing about 2% of hydrogen can be formed even if it 
forms membranes by the LPCVD method, the amorphous silicon film formed by this LPCVD method may be used as 
the 1st detached core 120. 

[0101] Although the 1st detached core 120 which consists of an amorphous silicon film of hydrogen content was tormed 
by the plasma-CVD method (425 degrees C) on the 1 st base material 1 00 in the 1 st process in the 1 st example of 
[modification 2 of 1st example] this invention In this example, after forming the amorphous silicon which does not 
contain hydrogen, or the amorphous silicon with which only small quantity contains hydrogen, the amorphous silicon 
film which introduced the hydrogen ion is separately used for this silicon film as the 1st detached core 120. That is, 
although each process explained with reference to drawing 15 thru/or drawing 25 by this example as well as the 1st 
example is performed, in this example, the amorphous silicon which does not contain hydrogen, or the amorphous 
silicon with which only small quantity contains hydrogen is formed for example, by the LPCVD method on the 1st base 
material 100 in the 1st process shown in drawing 15 . Instead, a hydrogen ion is introduced into the 1st detached core 
120, before irradiating a laser beam at the 4th process shown in drawing 23 and making exfoliation cause by the 
detached core, after forming an amorphous silicon film (the 1 st detached core 1 20) at the 1 st process. 
[0102] Here, installation of the hydrogen ion to the 1st detached core 120 is performed to the following timing. 
[0103] First,' after forming the amorphous silicon film which should form the 1st detached core 120 as the 1st example 
at the 1 st process shown in drawing 15 , before forming an interlayer 1 42, a hydrogen ion is introduced into an 
amorphous silicon film by the ion implantation or ion doping. 

[0104] Moreover, after forming the 1st detached core 120 as the 2nd example at the 1st process shown in drawing 15 , 
an interlayer 142 may be formed at the 2nd process and a hydrogen ion may be introduced into an amorphous silicon 
film by the ion implantation or ion doping after an appropriate time. If a hydrogen ion is introduced to such timing, 
since a hydrogen ion can be efficiently introduced with comparatively high energy, before forming an interlayer 142, 
processing can be finished in a short time as compared with the method (the 1st example) of introducing a hydrogen ion. 

[0105] Furthermore, after forming the 1 st detached core 120 as the 3rd example at the 1st process shown in drawing 15 
and forming the silicon film 143 which should form an interlayer 142 and the active layer of TFT at the 2nd process, 
before performing the crystallization process by laser annealing, a hydrogen ion may be introduced into an amorphous 
silicon film by the ion implantation or ion doping. Thus, when are constituted and the silicon film 143 is formed at the 
temperature of about 425 degrees C, the hydrogen contained in the 1st detached core 120 can prevent desorption soot 
****** Moreover, if the hydrogen ion is introduced before the crystallization process, the damage generated by 
installation of a hydrogen ion is restorable at this crystallization process. 

[0106] As an example of the gestalt of operation of the 1st of [2nd example] this invention, with reference to drawing 27 
thru/or drawin g 34 , the thin film device layer 140 which contains various kinds of TFT(s) in the 1st base material 100 
side is formed, this is imprinted to the 2nd base material 180, and the manufacture method of the active-matrix substrate 
(thin film device equipment) of a liquid crystal display (electro-optic device) is explained. Drawing 27 is the 
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decomposition perspective diagram showing the whole liquid crystal display configuration. Drawing 28 is the block 
diagram showing the configuration of the active-matrix substrate used for this liquid crystal display. Drawing 29 is the 
cross section showing the important section of the liquid crystal display of this gestalt. 

[0107] In drawing 27 , the outline configuration of the liquid crystal display 10 of this gestalt is carried out from the 
liquid crystal 460 enclosed between the active-matrix substrate 440, the opposite substrate 480 stuck on this active- 
matrix substrate 440 through the predetermined gap, and this opposite substrate 480 and the active-matrix substrate 440. 
The active-matrix substrate 440 and the opposite substrate 480 are stuck by the sealant (not shown) of the gap material 
content formed along the periphery edge of the opposite substrate 480 through a predetermined gap, and let the inside 
field of this sealant be the enclosure field of liquid crystal 460. As a sealant, an epoxy resin, various kinds of ultraviolet- 
rays hardening resin, etc. can be used. Here, since it has broken off selectively, if the inside field of a sealant is changed 
into a reduced pressure condition after a sealant sticks the opposite substrate 480 and the active-matrix substrate 440, 
after a sealant breaks off, and it can carry put reduced pressure impregnation of the liquid crystal 460 from a portion and 
encloses liquid crystal 460, it breaks off and should just plug up a portion with encapsulant (not shown). 
[0108] In this gestalt, the opposite substrate 480 is smaller than the active-matrix substrate 440, and the driver section 
444 of the scanning-line actuation circuit 700 or data-line actuation circuit 800 grade later mentioned with reference to 
d rawin g 28 is formed in the field which overflowed from the periphery edge of the opposite substrate 480 of the active- 
matrix substrate 440: , , 
[0109] Moreover, it is stuck on an optical field [ by the side of the optical incidence of the opposite substrate 480 and 
the active-matrix substrate 440 ], or outgoing radiation side so that polarizing plates 420 and 500 or a phase contrast 
film may be arranged in the predetermined direction of an optical axis according to the exception in in the mode of 
operation of**, and a normally white mode / normally black modes, such as the class of liquid crystal to be used, i.e., 
TN (Twisted Nematic) mode, and STN (super TN) mode. Furthermore, when a liquid crystal display 10 is a 
transparency mold, a back light 400 is arranged on the background of the active-matrix substrate 440. 
[01 10] Thus, in the active-matrix substrate 440 used for the constituted liquid crystal display 10, as shown in drawing 

28 , a central field is the pixel section 442 which performs a actual display, and let the circumference portion be the 
actuation circuit section 444. In the pixel section 442, TFT5 of the switching for pixels linked to the data line 720 and 
the scanning line 730 which were formed by metal membranes, such as aluminum, a tantalum, molybdenum, titanium, 
and a tungsten, the silicide film, the conductive semiconductor film, etc. is formed for each [ which was arranged in the 
shape of a matrix ] pixel of every. To the data line 720, the data side actuation circuit 800 equipped with a shift register, 
a level shifter, a video line, an analog switch, etc. is constituted. To the scanning line 730, the scan side actuation circuit 
700 equipped with a shift register, a level shifter, etc. is constituted. 

[01 1 1] Thus, in the constituted active-matrix substrate 440, the CMOS circuit which the shift register of the data-line 
actuation circuit 800 and the scanning-line actuation circuit 700 etc. becomes from TFT7 of the TFT6 and P type of N 
type is connected to multistage: Therefore, three kinds of TFT(s) which consist of TFT5 of the N type TFT7 and for 
pixel switching of TFT6 of the N type for actuation circuits and the P type for actuation circuits are formed in the 
active-matrix substrate 440. . 
[01 12] Among these TFT(s), since TFT7 of the P type TFT6 and for the actuation circuits of the N type for actuation 
circuits only has a reverse conductivity type and its fundamental configuration is the same, it is represented in drawing 

29 and has shown only TFT5 TFT6 and for pixel switching of N type to it. 

[01 13] In drawin g 29 , although the pixel electrode 1 70 needs to make it counter with the opposite substrate 480 through 
liquid crystal, since what was formed in the 1st base material 100 as a thin film device layer 140 is imprinted by the 2nd 
base material' 1 80 so that it may mention later, with this gestalt, the pixel electrode 1 70 has any TFT in the top layer side 
of TFT5 at TFT5 for pixel switching. So, with this gestalt, openings 156 and 157 are formed in an interlayer insulation 
film 155, and it has structure which went caudad from the opening 157 and the pixel electrode 170 has exposed. 
Therefore, even if it is the configuration that the opposite substrate 480 counters through liquid crystal 460 to the rear- 
face side of the thin film device layer 140, liquid crystal 460 can be driven between the pixel electrode 1 70 and the 
common electrode 482 formed in the opposite substrate 480. In addition, as drawing 28 shows, in TFT5 for pixel 
switching, the gate electrode 150 is a part of scanning line 730, and source electrode 152e electrically connected to 
source field 192a is a part of data line 720. In addition, the pixel electrode 170 is electrically connected to drain field 
192b through a opening 156. 

[01 14] With reference to drawing 30 thru/or drawing 34 , the manufacture method of this active-matrix substrate 440 is 
explained. Drawin g 30 thru/or drawing 34 are the process cross sections at the time of manufacturing the active-matrix 
substrate 440 using the above mentioned method concerning the gestalt of the 1 st operation. 

[0115] Among the manufacture methods of the liquid crystal display of this example, by the manufacture method of the 
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active-matrix substrate 440, first, as shown in drawing 30 , the 1st detached core 120 which consists of an amorphous 
silicon film of hydrogen content is formed on the 1 st base material 1 00 which consists of a quartz substrate like the 
method explain*^ with reference to drawing 15 thru/or drawjng25 , (the 1st process). 

[0116] Next, after forming the middle class 142 on the 1st detached core 120, TFT6 for actuation circuits and TFT5 for 
pixel switching are formed on it (the 2nd process). * 
[01 17] Next, as shown in drawing 31 , in each of the field except the portion equivalent to dram field 192b of TFT5 tor 
pixel switching, and the field in which TFT5 for pixel SUICHINGU is formed, interlayer insulation films 154 and 155, 
the gate insulator layer 1 48, and an interlayer 1 42 are etched selectively, and openings 1 56 and 1 57 are simultaneously 

formed in each field. ™ • 

[01 18] Next as shown in drawing 32 , the pixel electrode 170 is formed: Consequently, the pixel electrode 170 is 
formed so that it may connect with drain field 192b of TFT for pixel switching electrically through 152d of drain 
electrodes by making a opening 156 into a contour TOKUTO hole and the 1st detached core 120 may be touched 
through a opening 157. Here, when the pixel electrode 170 is formed from an ITO film, a liquid crystal display 10 can 
be formed with a transparency mold, and when the pixel electrode 170 is formed from metals, such as aluminum, a 
liquid crystal display 10 can be formed with a reflective mold. 

[01 19] Next, as shown in drawing 33 , 2nd cheap base material 1 80 called a soda glass substrate etc. is pasted up 
through a glue line 160 (the 3rd process). 

[01 20] Next excimer laser light is irradiated from the rear-face side of the 1 st base material 1 00, an exfoliation 
Phenomenon is produced in the 1st detached core 120, and the 1st base material 100 is removed. Since the force like ** 
is not required for tearing off at this time, a mechanical damage does not arise in TFT5 and 6 grades. Moreover, the 1st 
detached core 1 20 which remained in the rear-face side of the thin film device layer 1 40 is removed. 
[0121] Thereby, the active-matrix substrate 440 shown in drawing 34 is completed. The pixel electrode 170 is exposed 
by the rear-face' side of the thin film device layer 140 with this active-matrix substrate 440. Therefore, after forming an 
orientation film (not shown) in the rear-face side of the thin film device layer 140 of the active-matrix substrate 440, 
orientation processing of rubbing processing etc. is performed, and as shown in drawing 28 , the active-matrix substrate 
440 and a sealant (not shown) enclose liquid crystal 460 with after an appropriate time for the opposite substrate 480 
between lamination and these substrates so that it may counter the rear-face side of the thin film device layer 1 40. 
Consequently, the liquid crystal display 10 which pinched liquid crystal 460 between the active-matrix substrate 440 
and the opposite substrate 480 can be manufactured. _ 
[0122] Thus, in the active-matrix substrate 440 used for the liquid crystal display 10 of this gestalt, after forming TFT 
on the optimal conditions on the 1st base material 100 which consists of a quartz substrate excellent in thermal 
resistance etc., what imprinted the thin film device layer 140 which contains TFT6 for actuation circuits and TFT4 for 
pixel SUICHINGU in the cheap 2nd base material [ this 1st base material 100 to ] 180 side which consists of a soda 
glass substrate is used. For this reason, since TFT 5 and 6 can be formed on the temperature conditions which fully sent 
the thermal resistance of a quartz substrate on the 1st base material 100 at the time of manufacture of TFT 5 and 6, TFT 
5 and 6 which was excellent in transistor characteristics can be formed. Moreover, since it is the 2nd base material 180 
which consists of cheap soda glass, being actually carried in a liquid crystal display 10 can attain low-pricing of the 
display 10 for liquid crystal. . 
[0123] After forming TFT in the 1st base material 100 side as a thin film device layer 140 at the 1st base material 100 
and imprinting this to the 2nd base material 1 80 with reference to drawing 35 thru/or drawing 42 as an example of the 
gestalt of operation of the 2nd of [3rd example] this invention, the manufacture method of the active-matrix substrate 
440 of the liquid crystal display (electro-optic device) further imprinted to the 3rd base material 200 is explained. 
Drawing 35 is the cross section showing the important section of the liquid crystal display 10 of this example. In 
addition, like the 2nd example, since the fundamental configuration of the liquid crystal display 10 of this gestalt and the 
AKUITIBU matrix substrate 440 is as having explained with reference to drawing_22 and drawing_28 , it omits those 
explanation. 

[0124] In drawing 35 , the outline configuration of the liquid crystal display 10 of this gestalt is earned out from the 
liquid crystal 460 enclosed between the active-matrix substrate 440, the opposite substrate 480 stuck on this active- 
matrix substrate 440 through the predetermined gap, and this opposite substrate 480 and the active-matrix substrate 440. 
Although three kinds of TFT(s) which consist of TFT(s) of the N type for actuation circuits, TFT(s) of the P type for 
actuation circuits, and TFT(s) of the N type for pixel switching are formed in the active-matrix substrate 440 also by this 
example, only TFT5 TFT6 and for pixel switching of the N type for actuation circuits is shown in drawing_35 among 
these TFT(s). 

[0125] In this example, since what was formed in the 1st base material 100 as a thin film device layer 140 is imprinted 
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3V the 3rd base material 200 after it is imprinted by the 2nd base material 1 80 so that each may mention TFT6 for 
ictuation circuits, and TFT5 for pixel switching later, each TFT 5 and 6 is still a laminated structure when forming on 
he 1st base material 100. That is, the pixel electrode 170 can drive liquid crystal 460 between the common electrodes 
482 which it was formed in the upper layer of an interlayer insulation film 1 55, and were formed in the opposite 

substrate 480. „ • . • , , > AJtn - 

10126] With reference to drawing J36 thru/or drawing 42, the manufacture method of this active-matrix substrate 440 is 
explained. Drawing 36 thru/or drawing 42 are the process cross sections at the time of manufacturing the active-matrix 
substrate 440 using the above mentioned method concerning the gestalt of the 2nd operation. 

[0127] Among the manufacture methods of the liquid crystal display 10 of this example, by the manufacture method of 
the active-matrix substrate, first, as shown in drawing 36 , the 1 st detached core 1 20 which consists of an amorphous 
silicon film of hydrogen content is formed on the 1st base material 100 which, consists of a quartz substrate like the 
method explained with reference to drawing 15 thru/or drawing 25 , (the 1 st process). 

[0128] Next, after forming the middle class 142 on the 1st detached core 120, TFT6 for actuation circuits and TFT5 for 
pixel switching are formed on it (the 2nd process). . 
[0129] As TFT5 for pixel switching explained with reference to drawing 28 also by this example, the gate electrode 150 
is a part of scanning line 730, and source electrode 1 52e is a part of data line 720. 

[0130] Next, the interlayer insulation films 154 and 155 and the gate insulator layer 148 which are located in the upper 
layer of the portion equivalent to drain field 192b of TFT5 for pixel switching are etched selectively, and a opening 156 

[013 1 ] Next as shown in drawing 37 , the pixel electrode 1 70 is formed. Consequently, the pixel electrode 1 70 is 
electrically connected to drain field 192e of TFT5 for pixel switching through drain electrode 192b by making a opening 
1 56 into a contour TOKUTO hole. Also by this example, when the pixel electrode 1 70 is formed from an ITO film, a 
liquid crystal display 10 can be formed with a transparency mold, and when the pixel electrode 170 is formed from 
metals such as aluminum, a liquid crystal display 10 can be formed with a reflective mold. 
[01 32] Next, as shown in drawing 38 , 2nd cheap base material 1 80 called a soda glass substrate etc. is pasted up 
through 2nd'detached core 1 60' which consists of thermofusion nature adhesives or water-soluble adhesives (the 3rd 
process). 

[0133] Next, excimer laser light is irradiated from the rear-face side of the 1st base material 100, an exfoliation 
phenomenon is produced in the 1st detached core 120, and the 1st base material 100 is removed from the thin film 
device layer 140 side. Since the force like ** is not required for tearing off at this time, a mechanical damage does not 
arise in TFT5 and 6 grades. Moreover, as shown in drawing 39 , the 1st detached core 120 adhering to the rear-face side 
of the thin film device layer 140 is removed. _ 
[0134] Next, as shown in drawing 40 , the 3rd base material 200 is pasted up through a glue line 190 to the rear-face 
side of the thin film device layer 140. 

[0135] Next, when thermofusion nature adhesives are used as the 2nd detached core 160', these thermofusion nature 
adhesives are heated, and the 2nd base material 1 80 is exfoliated in 2nd detached core 1 60'. When water-soluble 
adhesives are used, these water-soluble adhesives are contacted in water, and the 2nd base material 180 is exfoliated in 
2nd detached core 160'. Next, as shown in drawing 41 , the 2nd detached core 180 adhering to the front-face side of the 
thin film device layer 140 is removed. 

[0136] Consequently, the active-matrix substrate 440 is completed. Next, as shown in drawing_35 , after forming an 
orientation film (not shown) to the front face of the pixel electrode 1 70, and the front face of an interlayer insulation 
film 155 orientation processing of rubbing processing etc. is performed, and the active-matrix substrate 440 and a 
sealant (not shown) enclose liquid crystal 460 for the opposite substrate 480 between lamination and these substrates so 
that the thin film device layer 140 may be countered after an appropriate time. Consequently, the liquid crystal display 
1 0 which pinched liquid crystal 460 between the active-matrix substrate 440 and the opposite substrate 480 can be 

manufactured. . . . _ 

[0137] Thus, the active-matrix substrate 440 used for the liquid crystal display 10 concerning this gestalt After forming 
TFT on the optimal conditions on the 1st base material 100 which consists of a quartz substrate excellent in thermal 
resistance etc., The thin film device layer 140 which contains TFT for actuation circuits and TFT for pixel SUICHINGU 
in the cheap 3rd base material 200 side which consists of a soda glass substrate is imprinted through the imprint to the 
2nd base material 180 from this 1st base material 100. For this reason, since TFT can be formed on the temperature 
conditions which fully sent the thermal resistance of a quartz substrate on the 1 st base material 1 00 at the time of 
manufacture of TFT, TFT which was excellent in transistor characteristics can be formed. Moreover, since it is the 3rd 
base material 200 which consists of cheap soda glass, being actually carried in a liquid crystal display 10 can attain low- 
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pricing of the display 10 for liquid crystal. 

[0138] Furthermore, in order to imprint the thin film device layer 140 twice, it is in the condition which finished 
imprinting the thin film device layer 140 to the 3rd base material 200, and the thin film device layer 140 is still a 
laminated structure when forming TFT in the 1st base material 100. So, in case the thin film device layer 140 is formed, 
since it is good about the structure of the pixel electrode 170 with the conventional structure, it is not necessary to 
change about the manufacture method of TFT. 

[0139] Also in any of the [4th example] in addition the 2nd example, and the 3rd example Although it was the method 
of forming in the 1st base material 100 all the elements that constitute an AKUITIBU matrix substrate, and imprinting 
all these components collectively to the 2nd base material 180 or 3rd base material 200 The element which formed in 
the 1st respectively separate base material 100 each element which constitutes the active-matrix substrate 440, and 
formed it every base material [ the ] 1 00 in the unit settled to some extent may be imprinted to the base material of one 
sheet, respectively, and a active-matrix substrate may be formed. 

[0140] For example, in the active-matrix substrate 440 shown in drawin g 28 , the configuration of each pixel is the same 
and the data-line actuation circuit 800 and the scanning-line actuation circuit 700 have also connected the shift register 
of the same structure to multistage. Then, among the pixel section 442 whole which should be formed in the active- 
matrix substrate 440, every [ the part ] may be divided into the 1st base material 100 of many sheets, and may be 
formed, and two or more pixels may be imprinted from each 1st base material 100 every to the 2nd base material 180 
(or the 3rd base material 200) used as a base material of the active-matrix substrate 440. Moreover, a part of actuation 
circuit which should be formed in the active-matrix substrate 440 may be formed in the 1st base material 100 of many 
sheets, and each actuation circuit may be imprinted from each 1st base material 100 to the 2nd base material 180 (or the 
3rd base material) used as a base material of the active-matrix substrate 440. 

[Effect of the Invention] As explained above, since it consists of an amorphous silicon film containing hydrogen, if the 
1st detached core is the 4th process and energy light, such as a laser beam, is irradiated at the 1st detached core 
(amorphous silicon film), in this invention, hydrogen gas will generate it from the 1 st detached core while the 
amorphous silicon film which constitutes the 1st detached core carries out phase transition to a polish recon film. For 
this reason, since an exfoliation phenomenon happens by the inside of the layer of the 1st detached core, or the interface, 
it can dissociate from a thin film device side, and the 1 st base material can imprint a thin film device to a 2nd base 
material side. Moreover, in this invention, while irradiating energy light at the 1st detached core, according to the 
property of the silicon film which constitutes the 1st detached core changing, the energy luminous energy density which 
irradiates a silicon film is changed from low density to high density. So, within limits which the silicon film which 
constitutes the 1 st detached core does not damage, since energy light with a high energy density can be irradiated, 
exfoliation by the inside of the layer of the 1st detached core or the interface can be advanced smoothly and certainly. 
Therefore, according to this invention, reliable thin film device equipment can be manufactured efficiently. 
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mU 10 011 3 0 0 n m$k_k(D&&\Ztt bXSii^S 
a«»-**t-6W4Sr*-ra Q tot, £<0J:5**fr 
3 0 0 nm£Lh<D&gCD3fe. #J;Lf£ x Xe-Cl 
a*^l/-f-» (ftg3 0 8 nm) **IH*M-a o 
[0 0 5 3] C<DJ; 51-bX, SKDlttl 0 0 (7^® 
if^^fiB^bXT^yv^r^vy ayR (m 

7^77^'>y3yi (a-S i) n s #y >y 
^l(Poly-Si) l^t^o fib, 
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U—>3 V) |c*T4oTL*V\ ilT/W^114 

■*\ mi (oftmsi 2 ox~(DMm&miE\zm&te\t\ * 

fc, H)8lc:fc^X, u-if5t$:KftL/ci:^->y nyf 
as»«L*v>flt«^ ->y =^mz.T-f\s- >a >^ 

-<^«. is}) =vtt*<o*t!l*c:j:oX«fb-t"S Q 
i'BISrtiilSSiirX b£ ^^/^—^gco u^i^s® 
HI£ift^£ i^rX b£ 5 ^^3r-&g<7> 

J/cm 2 < £>l^^c;iww3r— ^S^iSl/^^r^ttb, 
^^Jfeftfc«tt, iifl3 5 0mj/cm 2 <^^x 
[0 0 5 4] -Wj;5*:*#"CU---Jf3tSrfiait-r6*fe 

[0 0 5 5]W^f^ s H9 (a) . (b) 
-tX 5 Hi <£>S# 10 0 coSrt^Xil^-r -5 

tiff, \>^i*ti<Dffimi>ffi7£v>tifm, i^— y*^>fla»*:st 

j^bX^ft^^N -?:<0^. Kfttt. g]9 

(b) td^L AX^"Tni^yv^— ^S^^n^r^/v 
l-iBoT»tt5. ^oX, IBl^Ht« 1 2 om^f 
no^^fti, ^^^/^^-^S^^/ t ^»9^£v^U-if 
40 3tOHB»S:glt, -t(0 5*>lc % 150mJ/cm 2 <f, 
ixo^vl^— if5fe^SJt/c^ N 3 5 0 
mj/cm 2 < ibV>Om^/w^— ^^coii5V^U— if3t^r 

[0 0 5 6] ^fc. 01 0 (a) . (b) tC«5SWK:^ 

f 1 ©stt 1 0 0 offirt*i6)ti$t6x* 

(l"- If*) <DYXft\ZtertZ>3i*/\s*-fag[<D7x2 7 
t-^£U woo^-f vf-^$rY*ffi]lc-f ^>bX 
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t<om^n : bio (a) % (b) i^-r<t9i-> 

KUtPSMCfi, 15 0mJ/cm 2 <P)V^x^-f 
S^fiV^— Ml:|i3 5 0raJ/cm 2 
< fev^auM"?— aStfoiS^u— 1?3fcSrSt*5£<!:fc: 

[0 0 5 7] ^ICOS^I 0 O^Slffl^bL'- f*7fe£ 

SEr/M^I 1 4 0(^tiLTlfS^tS^ 10 
W»*i:LTtt:, Ell lli^t J: 5 l-> I'— 0* 

3fc*RJR^*!&l<a#«Jf l 2 0ll:^y^;i/ (Ta) 

tttf, Il^lll 2 0 4rSi@UfcU— If-ftl*. & 

[0 0 5 8] 0Lh*>#Xg«:«-<\ SMI^^-Y *g 1 4 
0 Of? 2 (7)£tt 18 0 — OSc^^^y u g§ 2 O^ltf 1 
8 0±K«f)Kx/M Xf5 1 4 O^te^^tlfc^JK^-f 20 

ii4o $ ftfcfg 2 ct)^ 180 &mm<ottn± 
[0059] jg-i ^>s# 100 ^e>jg 2 <Dmu 1 

8 0 t£»Jgl^/M ^1140 ^Sldjj? 

»i-<&x#i 0 oa»e>jB2<DX**i 8 

0^*K-r/<>f *Jll 4 0£te^L*:@L ^WI20S 
S18 0Ji-e»K"r^^JS l 4 Oic^-T-5i£^co^ 
WB^«aiBlo*«SrtTort>J:v\ 30 

[0 0 6 0] z<d X 51-, ^ttoSgK^^f ^36«i 

0 £fg 1 CDg» 100^11 (OftffiM 1 2 0 XM& 
"To Z<Dtc£>^ »lf/W ^114 0 wiJ^f,i 1 (DS 

oT, iH»*^#5»if^^Il 4 0^<D#\* — 
[0 0 6 1 ] S4©Ig|C*5^X, 40 

d 5 -Ct£ 0 ^rftSfcs ^lco^pffigl 2 0<Ojf 

iT/W^gfl Srj»*J:<»3S"t?#5. 
[0 0 6 2] [$ 2 g| 1 2 /^V Lg 1 4 50 



#BB 2001-51296 

16 

[0 0 6 3] 01 2fcV*LBl 4tt^fnt, *Mm<D 

t mmm. m 4 <onuxmm^u *m 1 4 0 2 <o 
mm^m^- i^tcm^n 5 #xg<o«^*^i-x;g8rffiig 

[0 06 4] *«JBfi, MM(DMm 1 T-»W Lfcjg4 co 
XfiOgL ilr/q 1 4 0 2 <DS«- 18 0^ 

*>*66tf>«ffi <t BSra^tt^jfe-CiR 2 comtf 1 8 0 
if^^il4 0O|c^|f5o SfoT. *^ffiT 

[00 6 5] *»«Bt?t> , El 1 ( a ) K^rf J; 5 fc, » 
KDlttlOOJ:^ &mt:tt'tZT*;V7TXi'V 
»>Kd*fett*ftlc0&ttj|l 2 Ot»*Lfc« (SBl 
^1© . HI 2 IC^r <fc 5 COI1OMI120 
±|C»If/M^il4 0$:M« (S2(7)Ig) 0 
Ej3l^i-£ ilf/^xlHOOSl 

cost* i o o tRMmzn 2 ^stt i 8 o *mm-tz> 

m 3 coxa) o *iST*li, «3£1--5J:5i£ % 
IMi 8 0 fcSflK^v^f *jf 1 4 o^ij^^fij^-f-o 

X. 16 0 lcft;tT. El 1 2 LT^^-t"6 

J: 5 $2 cogfcj- 180^2 <D#g£ii 16 0' 

JS 1 6 0' t LTtt, «Ue»tt«*«|^Stttt3H^ljft 

2(D^^i 6 0' *m»m&&mm\z.x<>xjBtfLi,i± 
1 o5>gsg 1 2 0 tc y w^^-ytzmzi 

LT» 1 05>g|® 1 2 0 T*f»|gS^^Sc S^:, ^Mt 5 
^ ^114 0^^2 (DSW 1 8 0 § (S& 4 cD 

[0 0 6 6] (l5Mg) COj;5l-UT, 
^^1140^2 (^)SM 18 0 icfi^ Lfcfttt. El 1 
2^i-J:9lw N ^J^^/^^ ;*Jg 1 4 00TI ($20 
SW18 0 kR»«) IC^g 190^ LTi 3 CDg 
»200^ft5 o ^^fI190^t^f 

mm<om&kLxt±. ^#*v^ 7^u- 

So 

[0067] Hoi vxmtm&mmzm^z 
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#200 t&mmmfe-tz. 
[oo68] mmm i9ot \.xftmvm&mm*m^ 
# £ l < fi*aifltt^» 3 osm 200 <Dm& 

t\h,tf. 5fe3igtt^B 2 (DStt 1 8 OffllJ^P>*Srfia*tL 
Tt>J;i^u 9S2<K>mtti 8 0<DW&£Xf$B3<Dm&2 10 
0 0(OWJ<DM^f>5t^ffi»LTt>J:V\ tt*5, |3^) 
0 0 lc&»B i 9 0 U -to JiKHMIt^ 
>f^I14 0S:fttU-Ct>ftV\ ms(omu2o 
0 &{***#*fB**^a^*fcfi. 1 9 0 O 

[0 0 6 9] SS2 69S#1 8 0 4b\J:t/3l3CDSJtf2 0 0 

f*. ffi l tf>S*t l o o blt& LT, WMM£^iMfctt« j: 

ffi-ctt, i <Dmu ioo (dwc^^m 140 

*»JiKLfc«. C(OiIf/M^I14 0$:f 2^S» 20 
18 0lc6?U U^tl^3OStt2 0 0(CiEft 

Sf|2G0S*l 8 0^J;{/i3OM2 0 OtC 
«\ iif 1 4 0 ^Mt5^(7)lS^^ij 

Kf^^gl 4 0(0««Oi,IIg^Tma x £ 
Lfc<b£ % %Z2(nmttl 8 0;&£t/g§3?)S$t2 0 0 £ 
«d^r***»fc LTf*. (Tg) SfcfcMR 

tf> IB 2 coSt* 1 8 0 te, (Tg) £7c|2 

©tfL£^8 0 0t:^Tfc6v>«5 0 0Xl£lT<ni><D$:m 30 

[0 0 7 0] *3<O*»2-0 0O««W«H4t LTfl, 
[00 7 1] ^3(OS^20 0 LTtt, #Jx_tf, 

[0 0 7 2] ®3CQS#2 0 0 b ^X^y^y^m^L 

#fi-&fle. xfuy-s^t-^i^ (EVA) I? 

X})T* Y\ ^ h\ #y K-f S h\ 50 
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**— K #y~ (4-*3-/l^<^T>- 

i) , r>r*v^-, rty/u^mm. tfvt^/u** 

^yu-K 7^y;v-^fi/y*i^ft (ASW 
HI) . ^^xy-^^i,y^f^ #y*-#fr£# 

(EVOH) „ J#y m^I^x h (PE 

T) , iKy/f i/yri/7^u-h (PBT) % /!!•> 
^nA^fyfuy^^i, (PCT) ^C04<y m^-x 
yK ,fyx-f/K /i^y^-x^hV (PEK) N # 
y tvI's:— yvu^r h > (PEEK) s /Jfyai— "rfV 
4 - h\ ?t?y T (POM) , jKy - u>-^- 

k 3?#;K^y^^^^ (ssa^y-^-) , /fyf 

#y ^wfcfc'-y-r^ ^eoffe^^ 

#y*U"*v^ 7yiR=fA3fi, ift^^y^ 
±&&mi,iL&m»&m^z>zb&x*£z> 0 . 

[00 7 3] m3<Dmtf2 0 0 b LT7 P 7^fiy^S^ 
^ffiv^c^^fi. ^cSco^3(DS«-2 0 0«r— «c«7t- 

» Wt^oT 6 ^ ^ ^T^ 6 0 $ 

^t-, $3^2 0 0^y7^f ^^SStfctlll 

otitic. i3(DS|t2 0 0^/7^f ^^liTfctl 

[0074] ms<vmtt2 oob Lx^sy^mwL^m^^ 
tf. ^^^^ (^Xy*) N ^^®er/^y^^ 

y-y^EZtfyX^ XV^EZtfy*^ #S (T/l^ 

y) ^y«>^^/^^ N *!>w»^7^w 

&#yxbttmvxM&t>m*^, Efcfl^Jtox^JtiR 
[0075] *««ic:*5v^-c. ms(omU2 0 011 

[0 0 7 6] 3!3(DSfct2 0 Ofl ^Jg N -fe^ 
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[0 0 7 7] m 6 (DXS) #cl^ (§1 1 3 IC^<fc 5 
fc* ^Sl^^J^^^5^2cD^SSgl 6 0 7 

oo^^^n^^f c ^^ |g 2 cost* l 8 0 *mmy*'<-< 

(oftmm i6o' t i,x*mftL&mm*m\<^m<£\^ 
kt>m2<D&mmi e o' ^tf^«^*fi* 

[0 0 7 8] jg) 1 4 UlTjVf-J; ? lc N SMtT^-f * 

ill 4 0C0^®|c^5^2^^g|g 1 6 0' 

[0 0 7 9] fcjs. f KOSWl 0 O^^I2(OS»1 
8 OI-^t^M' 1 4 0£rte^Lfc^f:i\ <&^lwj& 

^*i-5 0 £fc. il^Sttl00^f)g2(Dlttl8 
OtcSI^/M^gl 4 O^rte^Lfc^. fc6VM2ff|2 20 
CDStt 1 8 0frbm3<Dmtt2 0 OlC^x^-f^^ 1 
4 0£te^L7U&. I2(DS»2 0 0$)5V^3(DS 

t* 2 o o ±T*mm j ?'<>( ^ii4o [ztt-tz>g>m*$<om 
mm j mmm<omti& &n o x t> <t v > e 

[0080] ceo j; #raffi<&»JBt^M l 

UTV>< 5*>t-!f!l<£>#8iJIl 2 osr^tivyay 

ffi««^p>K*JK^3C^**-6w-e % fgi<o#giJii 2 
o ~> y a yg^iiS Lftv^nsBrtT, 30 

fi, aw^'M^a 1 4 osr2iu. e^-rsco-e, ^3 
200 ji-c^sBR^^-f ^ii4o <Dmmm& 
in 2 i^-r <fc 5 uub 1 ostt 100 ±\zmm7*s<4 

[0081] i*<Df&<Dmm<Dmmi -tia^m 1 

^<fc^2 0||^fe^D^^DV^-fntw^V^Tt>. y^X-^ 
CVDft (4 2 5t) K«fc9«/aufc*SR£W<OT^^ 

*i?i£^#L/c£^T^v:7T*v'y =»V. £><5lM2 

fcKR, H4teJ:^H5(r*-rM(BlxS*fT5flfr©0f« 

[0 08 2] 1 #3§W<oSB 1 oHJgco^ 
ffico^^Ji: It, Ell 5 4v*LB2 5$r#itt, $ 
l^lOOOll^ CMOS«ig(DTFT (*tB£^ 

^1140^12 cOg# 18 0 icte^ Lfcj$|g|^ 50 
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>f^«B^«3S*«6*KW-*-S. (31 5/^v>L(gj2 5 
[0 0 8 3] mi H 1 5 t^i" <fc 5 

6ll^«il2 0^f5o *«"Cf±, i50m 
mXi5 0mmXj|[$l. lmm^S^ : 
1 6 3 ^£ : 1 0 7 x^w jfcoSifl 

m£l 0 0%) ^?>*S»1 ^Stti o OSrfflflt 
U COSloSWlOO^SC^U, W&ftXk 
LTS i 2 H 6 #*£/B\,^cX^X-^CVDj£ (4 2 5 
°C) lC«fc «9 s HgJ?#5 l o 0 0 n m<D7k^W^r ^e/V^ 
T^vy 3>K^e>ft6»l(D»(Bil 2 OSrJBfiW 

[0 0 8 4] (*2WIg) ^lO^gl^l 2 0 

COJil^ ^7X-7CVDtt (S i H 4 + O 2 #*. 10 
0*0 ICi^ 1819**2 0 0 0 nmOS i O 2 JK^/c£ 
5«Il4 2«n o 
[0 0 8 5] #CtC, *WSl 4 2£>_hK, LPCVD& 
(Si 2 H 6 ;tf^ 4 2 5^C) l:i9JW^5 0nm7 
^77^^^y3yI14 3Mf5, - <7» y :n 

[0 0 8 6] ^iw, ii^stti o o^c*5v^T^y n> 

Hl4 3MEM£HTV**f|*>^ ^3 0 8 nm^) 
^-*Srffi»U, '>y^yIl4 3(CL — IfT^- 
^4r*-r o -ttlcj: 9 . > y ^ vjg£ l 4 3 fct. ^fe^t: 

i"C7^v7r^->y3y«^e,sKy^y=yj(it4 

^1^5>S(§^1 2 0-e«Km«SrjBcS-&-5fc«)«c:fiai* 

[00 8 7] ^ic, mi 6lc^i- e t5(-> v/ynyii 
4 3|:/^^y/u, f t^w^-y^ LX7>f 
7>Kl44a, 144b ZMfS-tZ. 

[00 8 8] fttd, jg) 1 7 IC^i 5 iw, T E O S - C 
VDjfe(Si h 4 h-o 2 ^^) 200 
nmtf)S i O gJft^ftSy- htfiRdBtl 4 8 

[0 0 8 9] 01 8 ic^-r J: 5 ^yy^y 

«*>6^ttAJR^&*5y- hfgl 5 0 a. 150 

[0 0 9 0] Hi 9jc^-TJ:5^, T-r^^Kl 

4 4a ^ i^^y ^ 1 7 

o£?g/&u ^j^rf^o^ (b) ^^r^-v 

ttA£fir5o CttlCctoT. T>f 7^ Kl 4 4 b 

y~ him 1 5 0 b XcftVsXtfr-JTy^ ^Wi-P "^"g 

17 2a. 172b (y~* • V®^) dSjg^S 

ft3c r^^Dy^tyaxigtfi, ^J^l^ b 2 h 

6 (5%) +H 2 (9 5%) (OS^^Sr^^X^t: 
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<t. f^MD^S/ET^o-Ct, ffgcogl^o 1 _ 6*i?i^r<7>T^A'y T * > y =* >mx\^ tfVis}) 

**-*"C* K*^«v^**-f^v«:j:B«<iT*,ii* 4M» l 2 oo»rt*5J:tf/*fctt||LffiiJ:*5V^««^ 

^lO^BISl 2 0it?Slt5. 
[0 0 9 1 J JWC, 19 2 0\C^-TX 7^7>K1 [0 0 9 6] fcfc. ^*>^ ^©BMttt, h 

'4*?g/ifcu cottffi-e. y> (p) o>r^> ^-e*4. yh^-ABW^tt, »f^^*<fc« 

&A£rfr?p CtUdJioT. T-f 7> Kl 4 4 a left. « WJxtf8mmX 8 mm) hlltL^^/K 
^- hltil 5 0a ^lW777-Yy&!)l:n + i 10 * hHSM**, #(sJ<Ofig*t*#S:2Ex.. tf>o. Ra«ffi«cdS 

146 a. 146 b (y-^ • KK>i«() fi* £>*V> «fc 5 I- b*-^^^ P>BRW LTV^< 0 * 

H5o £<*>»*fc:fc. «itfPH 3 (5%) + H 2 (9 fc, y-i ^tf-ABUtO»*tt, J9f£^¥tt«« 

5%) ^S^^&y^X^L, -tttlcj:?)^$tt tf, 3 7 8mmX0. lmm^O. 3mm^i:<, # 

t). Wfi^Sv^y v-Y^n, ±Ji$]cD/tf y ->y ^vj^ [0 0 9 7] r^J; ^LTlgl 1 2 ot'ii 

(T^^>-Kl4 4a) lCJh*5— *"C. S&tf>&V>7k a*Srjec$*T^e>, [H 2 4 (C^iT <fc 9 Ul. JWfflt^^ 
*>f ^-^iJ:»<fr*>i&*nT, »l<0»(ili2 0* xfl 4 0(D»f)H^i 0 ^co 

-ea»f So js*, uwef** ^1140^2 os« 1 s o u:c» 
[0092] ^ic. m 2 1 i^ir-^ 9 ic s fim^Sde 1 20 $ti^o 

5 4*r»*Lfc», C<OlllSM6»lRl 5 4 SrlRftCx [0 0 9 8]- SWK^-f >^Ji 1 4 0 Wj|ffiffllc» 
s/f^L-C=«y^^ hafc-yi'tJBjSLfc*, y-* • 5Sl <D$>8tJi 1 2 0 Z^y^JflzX 9 Bfcfrr-So * 
HW>iSl5 2a, 152b. 152c. 152d @2 5l^n5l:, CMOSM^TFT^ 

&mi&-rz>o m 2 <d&& 1 s 0 \zm^titcmm^^ ^mm 1 

[0 0 9 3] COj:5l-UT. CMOSM^)TFT$: J*"T5 0 

ixfciBf/^^Il 4 Otmi&ZixZ* tt» % Iffl [0099] c<oj:5tcLT»ii*ixfc«WK7 f /M^ft 

tetil 5 4±lM$bl^II^MLTi)J;V\ Em> #J;tfc£. (112 6 (a) {ZyjkrTX?^ 

[0094] (msnum m2 2\z^x.^> ^^w^is^i/^^vstti 8 2ii:»tsh 

fc* CMOS«aOTFTft«t5»Bf/<>f ^11 4 6 0 ^tOft*. SWSIt^W 1 ^ «fc oTHJK^*^ 

0«>JilC«*»fc LX^^^»]|B^fe4SS!*« 1 30 £;ft,7tC PU3 0 0. R AM 3 2 0 . AtU^IalK 3 6 

6 0«rJB/*urc«L C^fil6 0^U % »Jg-^ 0. afetfM wn^OlllK^«jattj(&^-5^:«)iO*»«J6 

1 4 0K*j-LT. *&2 0 0mmX«3 0 0mm 3 4 0 &7 U^i/y^StE 1 8 0 ±\^Mi^tltc-^^ ? 

Xj?£l. lmm©y-^7X^f)^|»f 2<DlMl u^yea- ^*r»Jt"t"-5Cl fc^-T?#-5, ~ 5 IdflS 

8 0£&t)tttf;5o &tw, gfll 6 Ofc&SrJnjtT^ *Lfc^^Dnyfa-^|^ 7 1/^^/«18 

^^'>WW^^, $2(7)S^18 0«if/^ 2±fc*/*SftT^Sfcae> % 026 (b) ICtjVT J: p 

^ii40oi^gf«o ft*. Stlieoii* fttffc»<, £7c. 6i-e*)^tJ()i:STl:t>»v>a^ 

1 8 0«^b*#Hfc«rB8ltLT*y"^-«:Wb**S. [0 10 0] 1 <D%im\<n^WM 1 ] 

[0 0 9 5] (ffUc^XS) H 2 3 fc«-*\fc 5 ^HJ6«T«, II coS^l 0 0 ±fc, *»tt©7* 
j§ftf££«a*e>&6^i tf>S#i o oo»^ 40 /w^r^v^y ^^J^£>&6^i<D5>gtJf i 2 o^y^ 

Wtff, Sf^308nm^)Xe-Clx^>-7U-f XvCVDS (4 2 5t) XC X t) bfc^ LPCV 

-*«rW»r*. IHWSixfc^— f*f±. ^lcoSWl DftiaoTMLXt), 2%aS^7k^^i^-r6T 

0 O^rjSiiLT® l^Slg 1 2 0CJI< o ^?)IgX* ^ ;V7 r ^ '> y n yB^^f ^ c ^ 5 £ 

tt. ^ i (OftffiM 12 0 tw^-r 5^^^^r-3fe<oraw^ OLPCV DfirfJ&S UfcT ^-^y T ^ > y = yi$:i 

6>-y ^^ir^H^7K^fl:^^v^T% ->y=i>^ [oioi] [Jg i o|BIS«<o**«2] *&W<Dm l 

d5««u*v>J:5lc:. tfJxtf l 5 0 m j/cm 2 < olBK«"efi, JB l ©xsic:tev>T, SKoSttioo 

WRMtlCioTv'y 3>tt^e>**^*stf[ltfc««:. ^gfl^l 2 0^7XvCVDS (4 2 5t) IC J: 0 
^J^rf 3 5 0m J/cm 2 < ^>VxD^y^~^g(DiS 50 Jg/SLfctf, *«X*d:. AM^m \,t^T=Zf\>7 r * 
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m-r ^->-^^a Lfcr^/u^ r * V y >m&$& i o# 

81/1 1 2 0 t LT/?§V>6 0 -fttfo*>, 1ft 1 O 

IMiifl] £ PEL Bll 5fcl*U32 5&#fiBLTKWLfc: 
#XgSrfr5j& s * *«n?WU 19 1 5 i^-f-fg l (DXSlc: 
*5Vv(\ flOS#10 0±|:, fc^^lffLPCVDfe 

i^TK^^fl:^^*-^ sr^v7 7 * •> y ^ 

(ilo^Hi2 0) Sr^fiKLfcJWR. (9 2 3 
iBrS-frSWW^ SfSltf>#ffllSi 2 oioMM';*-^ 

[0 10 2] CCT\ Sl^ill 2 0l:»t6*» 

^^-^co^LAii, fc£x.tf£rF<o*>r s >rxft?. 

[0 10 3] *i\ Ml<OWk LT, [Hi 5IOTfIl 

oxSt-SS i <£>#8fJi 120 r^e/v-^ T ^ 

[0 10 4] £fc N ^2(O^J^r it, mi 
^ISX'1 1 0#«£JI 120 <£r^ Lfc^ » 2 coin 

^>Klc»AL.Tt>i:v\ ^tf>J; ^ 

^j:<7K^-r^-v^^Ai-6w^^x*#6ox\ 

1 4 2^^-r5fflrtc7K^^-v^^A-r^^fe (Igl 

<&«) ^JtttLTfil*IB^»aSr<*ASCi:^"e#5. 30 
[0 10 5] ££>|C1 X ^ 3 CO^iJ ^ LT % Hi 5\Z7jk-fm 
1 OXgT?» 1 (Dftffim 12 0 Lfcm, If! 2 <£>X 

v'y =>>mi 4 3«r**LfcfiJU». u-— JfT-rwMcJ: 
Ste*ftXfi«rfT5i»U:. **>f a->*:>f3d-^ttA, & 

1 4 3Srfci:;%.tf4 2 5 °C$L<Dm3iX : !&f$ t LfcBUl, SB 

So 

[0106] m 2 oiys#j] Mnoii 1 

»^Af*«tLT. H2 7^LH3 4t#SL-C;g 
0 OOfiOiC^aOTFT^tfSimx^^^ 
■ 14 0W/JU ::*x£Sg2<0£m 8 OlC^LT 

mm (Mii7 f 'M'*»B) o®iig*fe^ift^-reo 02 

7 »ftAX»SK^(|«A^j^«|«Bg-c» 5 0 50 
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0 2 8*1. C^SfiS*^HtCfflU^cT^7 i w'^hy 

[0107] (927 fc**i*T, *»«(0|RA8^| l 
Ote, Tty-jzf^r h y **SjK4 4 0 Z<DT?r 
4 V?xmfc4 4 0\zffife<Dmm&frLX9liQ& 

fc>SHfc#lfi]£«4 8 0 wO»f6lStR4 8 0 
T^i-f^r V })?xm&4 4 0 fc^lBfc»AS*bfc«*4 

6 o £a*e>«ift«j*$ixTv^ 0 7^f^/-7h^^ 

S«4 4 0i:#lfilSfi4 8 0ttt, ttAS(K4 8 0^ 

z<Dis—/istf<nftmmw&m£h4 6 o^A^ts^ £h 

gP^>Wi^§JttTV>S0OT% ^[SjSS4 8 0 i:7^7^ 
^hy^^SS4 4 0fcS:li*)^fc«, 

*^»44 6 0^EaAT*#, f&,&4 6 0£r#fALfc 
[0 10 8] *^1B^*5V^T. »IrI««4 8 Of^T^x 

-r^hy^^i&44oj:n/j^<, r^x-f^ 
ffifc^icn, [9 2 8 &#fjg LTfaE-rsjfeaiEiWBifcia 

K7 0 0^x-^j»igaiUK8 0 0^(D K7>r^<-fflJ4 
4 4iS***ilTV^ 0 

[0 10 9] »r6lS«4 8 0»±XfT9T4-?-T 

h y ^^^t£4 4 0<D3tA^Jc^®$>^v>^mf : fWt- 

7 ^7y^- K©»J^J6CT«*tR4 2 0. 5 0 
0, ^^n^&y ^ ;vj^^^<D^tm^m^U^ 

ffi-CfcSHr&^fl. 7^7^^ h y ^^Stg4 4 0<7) 
*«Cf4^5r^7>f h4 0 0asgEB$*L£o 

[oiio] z<D£5\zmf£LtcmM>m^mmio\cm 
*&mm&mm<nm^&n?mm&4 4 2x 

fcD, -tOja3a»^SBBlH]IKa4 4 4 £ £*x3 0 Hj^ 
g|54 4 2T*(i, TJV^-V^, ^V^/K ^11^ 

Stt^»»JS*^-e^$^c7 5 -^i»7 2 0^* 
SIS 7 3 0ld«JKLfcM*ffl^>f ^f^(Z)TFT5^ 

hy ^ ^m^mm^fit^mmm\m^fix^ 9 

-^«K»IiIK8 0 0^«*SixTV^^ o ££|&7 3 0 



(14) 

25 

[0 111] Z<?)£ o^mf&V.tz.T^T'^-y^ h y 
Sffi4 4 OlCjol^X. X~*i&fgKj[E]3§8 0 0*3«tt53fe 
SE#MBiWH&7 0 0«V>7 h NSWTF 
T6 d: PMOTFT7 t C MO S EWgj&S^SI- 

g^£ixX^£a fi£oX. TtTsC?-* V y ^^StS4 

4 0ICI2, |gffii[elKffl^N^(OTFT6 x IBi!>[E]&g;8<D 

[0112] ^ne>oTFT(D5^ mmimd&m<DNm io 

^TFT6 £IB»lEj3S/8tf>Pgj<DTFT7 

TFT5(7)^/TtTJ55o 
I0113JH2 9ld;fc>^X, pB3R*-Y 
FT5XU 7 Ofls$fcfi&^L-C*tl6jS«4 

TFTk ***-5.fc5fc. Sif/^xluoa 

8 OiafE^£ftfct>^Xfc£fc^ iU^mffil 7 OIL 20 
TFT5W*tJJfl|:fcS 9 ^CX% &MMXI** m 
HttlUK 155IHP 1 5 6, 157 U iPl 

5 7 /i^TJI^^oTIiig 17 0 fr&m UTV>-5 
»5tfc:*oTV*S 0 S£oX, SIf/^^Il4 0Ol 
ffi«H-# LXf&ifa 4 6 0^ bX»fpl«tt 4 8 0 tf^ft 
tS««Tfcott, WiRWEl 7 0£#rp]*K4 8 0 
lC»fiKL/c*iifl;ai4 8 2 ^(^XfgNM 6 0 ^Wm^t 

B28^e>^5J:5^ UTiff 
ry^>-^7BGDTFT5l;r;iol^X, y-hifil5 0 
Ji*^7 3 0G0— IfRT'fo^ y-^i«19 2alll 30 

«Wfcsa*-t-6y— *wei s 2 el*?*— 200 

—gi5T$>6o 4*5. ®iISl7 0ttiP15 6^t 
X KKy««l 9 2 bfc«ftftt-««LT^<5 0 

[0 114] HI 3 0*1^ US 3 4Sr#i-LT, CWT^ 
x^:/^ h y ^*£«4 4 0(O»5e*feS:»Mi-5o El 

*s^v^r^r^f^ h v**mm4 4 o£®iig-r 

5BS^xeWr®0x*S>6 o 

[0115] *«coflgS^SB^8!^jfeo 5 t 

(DTtTJ-?^ h y ^*St£4 4 0 <D$gig;^£Xf;i:. * 40 

El 3 Olc^-fj;?^ ^S»e>^6il^itt 
ioo±ic Tk^W^r^e^^r^ ^y ^>-J^^e>/i 
£Sg 1 <D#«yi 1 2 0 SrWriW-S (fg 1 Oil) o 

[0116] set-. m\<o^mmi 2 o*>_lm*ibjbi 

4 2£Jg/£Lfc&. -t<Z)±|CJB»lEll6fflOTFT6*3J: 
t/I^^>f y^ffi^TFT 5 (^2C0X 

I) O 

[0117] 8:1c. 13 3 1 ic«i-J: 51c iffi**^ 3^ 

y»TFT5^KHyi«l 9 2b|:ffi^S 50 
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3\ *3J;uqii3S;*>f f^ffiWTFT5«Sjix^ 

4, 15 5, hJfei&JKl 4 8*5j:U**rajKl 4 2 £ 
SRWldaiy^^U ^ttmo^acldffip 1 5 6, 
l 5 7 «rW*IJ:*rt-rs. 

[0118] HI 3 2 ic^-f J: ? (C x iU^mH 1 7 

6$rn^^ h Ji>— /^<h LX, K^Vilil 5 2 d 
£^LX!i^f^-f i/fy^lOTFTO Ku-f ^1S*gcl 
9 2 bfclMftlcSftU iP15 7^LTS 

l l 2 o iftta J: 5 its, c^x% 

®iSil 7 OS: i TOj»^P>JBfi8Lfe»^tcttSSA* 

^kb i o *»»£!x-jefirc£, umim® 1 7 0 £t/^ 

[0119] HI 3 3 ic^i- J: 0 Id. 160 

[0 12 0] ftd. ^ 1 <Dg;ttl 0 0(Z)ISi|l)/5^x^ 
^"*SrfiS«tU Sl^ill 2 0XffJ«im 
«Srffei:Sii\ IS 1 ©SW 1 0 0 SrilsftSi-. ^o^, 
^l#fJ^Ltd$|J^o^S:^U4V^X\ TFT 5, 6 

iHo (ommm\z»or^m 1 ^#gijg 1 2 0 

So 

[0121] cttlcj:^, El 3 4lc^-rr^^><^ h 

^Sfi4 4 Otfi, iU^m^ 17 0 ^Sj^rVW 1 
4 0<DSffifliJXgfflbX^6o «£oX, Tf^^y^ h 

y ^*x«4 4 o^iir^^i 1 4 o<Dmmm\^m 

ffl«yffi*fTi\ L^-5^(C, HI2 8ld^i-J:9td x ftjR 
f'^*m\ 4 0<7^®fcd<b#fti-£J;?(d#r^t£4 
8 0^7^r>{^ h y ^*St£4 4 0 £ v— (HI 

) idjzox&t)^*^ cttf>cosffira^s 

6440 t*tfamfc4 8 0 ^<Z)BBlJ:«ft4 6 0^L 

tcm&m^mm 1 0 jtt-s c t e 0 
[0122] z<d£?{^ *j&ib<Dm&m»mwi o\z 

lt^7^r^/vhH^St£4 4 0m WSRtt* 
l-**tfc^3S«Ed*6tt5JBlO»tl 0 0_bidTFT 

y-^7^sfijd^^^$tt^ 2 (dsw 1 8 0 

<OW\Z.mW)\2\&m<DT F T 6 ^iUijf >W ^ y^ffi(DT F 
T4Sr^tp»^/M^gl 4 OSrte^LfcfcO&JB^ 
XV>^ 0 z<ntctb^ TFT 5. 6^>»5g«Fie:wtSBioX 
Wl 0 0O±X^S«oW^ttSr+5>(dtT^LfcMje 
*#XTFT5. 6S:^X$-5(DX% h 7^**4* 

^SixfcTFTS, eSrMf^-^^^ * 
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y-^#7*^46ft2(D£#l 8 o-e*>5fc«>, 

[0123] [ft 3 <D3mW] *$§0j<Dft 2 0|£*§07£ 
tt©A(M! <!: tts B3 5 4v*U84 2«:#fiBLT, SB 
i <nmti l o o oQfflllcjWKx'M *mi 40 k lx, ft 
loS»10 0|:TFT4:«au CftSrft 2tf>att l 
8 0fc:<E¥Ui:gL left 3 cog}* 2 0 Olcfe^Lfc 

SS4 4 0<7>»ag*feSrRMi-So 83 514, ##JOf& 
«4 4 0^S*»i»«|j:, »2 0*lS«iB«, 13 2 

[0124] ea 3 5 ij:*v^t, *Mm<om&m^mu i 

Ote, 7^r^^hy^^Sffi440^ :OT^f 
-f ^ h y^^Sfi4 4 Oid^(O^^^LTIAI9^ 
^Sn^»|plS«4 8 0 Z<DMfamtiL4 8 0kT? 
7-^^ h y ^*&t£4 4 0^<OR|tcitAS^fc»a4 
6 0 £a^«P&«^$;ft,XV>£ 0 ##jTt>, TfT^y 20 
hy **««4 4 SS1!>[e]&J8<7)NSG9TF 

t, iekjIeik^^pmotft. texxfmm*^ 

TV*6flS % H3 5fcfct, C*L<b<7)TFT<£>5 BBlbla] 
MONl(DTFT6, &£X*mmX'< j/f^fflOT 

[0 12 5] *«|d*5l^T, KftlaIBfflOTFT6*JJ; 
tffi»Myf^ffl(OTFT5f±, v^-fttt, 
6 «fc 5fc. JMtv^M ^1140^: LtS 1 ©S» 1 0 

8L »3^S4t2 0 0iC(B^StLfct>O-e*6fe«>, 
TFT 5. 6fl, Sl^S»10 0±HMtfct^^ 
»S«igO*^T*&^o -t-4fot>, M^m^l 7 011, 
AKM&jftRi 5 5<o±»lc*rtSix, *ffli£K4 8 01: 
«ALfc#a«S4 8 2i:WM4 6 0&JUH-& 

[0 12 6] 0 3 6 4l^LH4 2$:#ItT, Z<DT? 

^m^m^^xr^T^y^ b y ?xmm4 4 o*m&-r 40 

[0127] ^mcnm&n^W. 1 0 (DSig^feo 5 
m 3 6 fc*-J- ± 5 fc. ^a&Ka>&45»l*>»t 

1 0 0_t(^ **^t07^77^'>!l =»VK^P>4 

5ft 1 (Dftrnrn 1 2 0 *Mf&-tz> (ft 1 coxa) o 

[0128] get, ft 1 ^ggji 1 2 0 co±ir*raS 1 

XfWmX'f yfy^TFT5«f5 (ft 2 CD X 50 
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a) o 

[0 12 9] #«-Cfc, U^^^ iy^^^(7DTFT5 

5 0fl*aEj»7 3 0<7>-a5X£>«9. y-7i)|l52e 
\X^r—$Ul 2 0C0— S|5X&>£ 0 

[0130] 0:1:, Hi^f;*^ ^fy^oTFT5w K 

«til 5 4, 1 5 5*JJ:^- hffiftRl4 8il 

[0131] ^l:, El 3 7 b lw, ®^mH 1 7 

0 £7fc/£-t-£„ IrlRSfi 1 7 0 tt, ipi5 
6^r=i^^ hjJ>-^<>: LX. KKyfSl9 2b 
Ir^LXIi^'Y s/f^i(DTFT5(D >^$c 

1 9 2 e K««tot£»ja-f * 0 *«-et, iir^msi 7 

0&rl TO»f,Mlfci^|:fj;M^gf 1 0£ 
SiaMX-^JESXt, 0%fi;«l 7 0^^!)^ 

X^X-#-5 0 

[0132] fttC, H 3 8 Id^-T £ 5 f-> fRS»ttS* 
#J S> S fi*Ste*>SS*#l 4 ^ ^ 4 5 ft 2 #g|Ji 1 

6 0' £^LX. y-^7^Sffi^^^o/c^ffi4ft 
2OS»180^ff§ (#3 

[0133] ft 1 <Dmtt 100 ^affiw^feai^ 

W I If -3fe£HBJ* U ft 1 (DftMm 12 0 xfiisim 

^£r££$*?\ ilT/q^il4 0O»P)Sloi 

tSLftl^T?, TFT 5, 6^l£|i««ft^y-^as 
£C4i\ B3 9 J: 5tw N *Mt?V<>f *Ji 

1 4 0^7>Kffi«^##bTV^5ft 104x*tS 1 2 0 

[0134] B40 J; 5 C »R^^-f * 

il40 (DKffifllfc:** LX&SS 190^ LXft 3 <D 

[0 1 3 5] ft205xBISl 6 0 7 tLTjR«» 

U, ft 2 160' Xft 2 coSfcT 18 0 SrSWUft" 

Tk^SM^^rX. %2<DfrMm 1 6 0 7 T»2coS»l 

8 o zmm-TZo 041 td^-r <t 5 1-. .ttut^< 
^^n 4 o<Dmmm\zftm^x\^z>m2<nfttmi s 

0SrBft*t"5o 

[01 36] -t*>jg* % 7^r^-7hy^^Sfi4 4 

0ds^r5 o »clw N (3 3 51^-TJ: 51-, PJ^m^i 

7 OOli^it/I^teiii 5 S^^ffilC^LXKfoJ 

m (H**-r. ) «r**ufc«. 7 tr is?mm<nmsi 

"T5J:9l-^S«4 8 O^tT^t 1 ^^ h y ^^SS 
440t^tt (H»*T. ) fcioTISD^to*. 
^ilf)WS»ffiS4 6 0|rltAt5o ^^m, T 

^ h y^^i«4 4 0 k*tfam&4 8 0 ^tor^ 
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[0 13 7] Z<D£?\^ *«ffi^«5ttfi*^36Bl 

T Sr*aft*#-e«fiK Lfc«, c (Ol l ©a# 10 0^ 
f)S2(DlWl8 0-^?$:gr, x J-tfiU*WSL 
^bi SS«i4»3 0)Stt 2 0 0O«lc, IE«j[h}38J8<0 

t f T^mm*<< ^?m<n>T f t fc^MWitT^-f * 

Jf 1 4 0 ^Sc^L7 f ct ) <DT*fc^ 0 Z<Dtctt>, T FT(OS! 10 
i&SMctelg i 1 o 0±t?5*XS<o»j|fctt«:+» 

[0 13 8] ££>lc, SWR^M^Sl 4 0&2[Hk & 
*-f6fc«>* *Rr/^ 1 4 0 S: jg 3 ©S» 2 .0 0 
lce^L^XLfc«ffiT% SMt^'M^B 1 4 Oil. Hi 
C0S»1 0 0ldTFTS:»fi8Lfet#<O|BJi«5g^** 20 
X£>5 0 -tftSfcx MK^'M^B 1 4 0£r^/£LTV>< 

[0139] [f4 Ojtifl] tt*5, m 2 <Z>Sttfi«*5 J: 
y * ^*«S:*fiK"fSS*^T«rfB 1 <omU 1 0 0 Id 
£W*^3<Dg**-2 0 0|C1— jgLTS?t6^ftX^o 

fcj&s, r^f^^hy ^^Sffi4 4 0^Mt6#g 30 

Wioo #H i <omw ioo Sic^j*: bfcg 

^^^n^i^swi-^uxr^x^^ VV? 

LTfc .fc I \ 

[0 14 0] /c<b*_fcf. g|2 S\Z.7F~tT?T<<<Zf^ hy 

o N ^— ^jB^Si[HlK8 0 0*5<tO«3fe3lEj|ftjBttlHliK7 0 

■£d"C% 7^r>f^hy #*&K4 4 0 ui^-r^t 
K^gJ5 4 4 2^(DH, ^CD— fflToSrflTtfct(0»i 40 

cost* i o o \z&tfxmf& u i (omu iooh 

6S2Wlttl8 0 (fc^VM^3<DStt2 0 0) Id® 
**StS4 4 Oid^-r-<#|gi(,lHlKO-g|5$:fpI«r^^ 

HKDStti oouu&jfcu #fi(oatti oonr 

t 1 ?*-*^ h y ^^Sffi4 4 Otf)g#£ LTte/8£*L6 
^2<Dg#18 0 (& 5 1 ^^3 GOg**) Id^iggjlHlK 

[0141] 50 
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■*>e>ttsfc«K »4ois^ sgio#sts 

7 7 * > y =» »H) |d F##<7>:**^— it&RBit 
•f^, *io»Wfc«rtt57^7r^^y3y 

v-y =i VJKldBS^-re^^^^r-^^^/l-^— « 

<£>T\ HlO^BIScr)Srtfesv>d:#®XOfiJffllSr^^ 
»*J:<«Bi-e6S. 

[■flsoffiVftKn] 

[mi] (a) , (b) tt^n-^tt, *&w(om\<om 
m i oia-oj i o^«-_bidH i oMitMtfctt 

[02] 01 ( a ) , (b) l^fllOIgflKO. 

[0 3] 0 2 tc^-rig 2 coxg-esg i <oftmm<D±\zm 

m<r'<>( *B*r»/*U*:«. »3 0Igtiif^^ 
B ^ltf2 0>£#«r«* LfcSB- £^-#-x 

184] 0 3ld^i-^3(OXS-e»jS^W^Sid^* 
l**L'C*2(Z)a»S:«tLfc8, SU^XgTSSl 

[0 5] H4ld^i-jB4^xa"C»iw4>fliB^u-lP 

^Sr^-rxawffiig-e*) e 0 

[0 7] **M^fBioSMo»IBlc«6i»B|^>r^ 
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[(3 9] (a) . .(b) tt-tiX-fiX, tt^fiKfe^T^ 

[0io] (a), (b). (c) tt-tn^en. ^rft 

[Ell 1] B4lC^-rfg4^xa(C*5^T\ if*** 
1812] *«n<oJB2«o|llko«tBt::ffd)VBI^>f 

18131 Ell 2^-«R5^xa"C»2(Z)«ttS:»M 

[814] 813 ic^-rsg 5 ^iit'i 2 (Dmtt&mm 

«^Sr^i-XS»rffiig-C*>S 0 
[815] #*Wtf>!S 1 ^SlJSo^ffi 5 MRt* 
*SM©Mtr#ifc©*tt«fcUC. m 1 oiofcwuijsv* 30 

ox. ^losM-ti^ico^si^, fp^e. *m»m 

S:«fiKLfe«^-Sr*i-XSWrffiia-e«>6, 
[816] 81 5^-rxST?«*Ufc¥#*«S:^^ 

[817] 816 l^i-Xfi^/£Lfcfttt<&i£»ftt« 

8T*^6o 

[818] 817 l^flgt'Mt/cy- hitei&BtO 
-hi-y- h««Sr*fiRL^«^S:*+XS»rBia-e*) 40 

[819] 818 IC^fXgT*y- h««Sr*fiEUfc 

0rBBT**>£ o 

[820] 819 lc^xa-C¥«miR:pao7MM 

[821] 820 fc*+xaT?*»IWKr NS<o^*Mfc 
fc^Sr^-rxgWrBB-efc^o 50 
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[82 2] 8 2 llw«i-ia*T?-C»K^<-f 

m 2 <oSttSrft# UfcaS^Sr^i-XSWrtBB-C* <5 0 
[82 3] 8 2 2 l^tlgt»i^^ */BfclB 2 (7) 

*2 0^«B-c«I(||«rjB- s^^^-fc^xSWrBB 
[824] 823 C^fllt'S 2 0»««T-M««:jB 

tts 1 <n&ttt:m& isTwrnT '<<<{ *m&m 2 <d 

mm^fc^ Lfc«^F-*^i-xS»rBBT?& <5 0 
[825] 824 iw^i-xa-e* 1 ^Stt«:afl^ Lfc 

[82 6] (a) , (b) tt-ttt-Pix, *IM^1© 

*'>^aaK*«**fc«*4:«i-ttWB-efc5. 

[82 7] *mW(om l co*»^*«|lw«Sf|JK^<^ 

[82 8] 82 7l^tafi$^gtlclv^r^r^ 

[82 9] 8 2 7 (C5%i1HM#ttBaMV*»-mB 
BT*£>5 0 

[83o] 82 h y ?*mwL<om 

Sr^i-XSWrBBT?fc-5o 
[83 1] 8 3 0 IC^flgfS 1 OS»±|CT F 

aSFrBBt?S>6o 

[832] 831 ^^xs^sraffiiRKic:^ p tmat 

LfcSL lf*«aS:^fi8L,fe«^S:^i-xa»rBB-e*) 

So 

[83 3] 8 3 2l^-rxa^T-T^10S*tJ:(CTF 

»»*r*LT* 2 U L*^«1ftK:JII 1 Oft 

ill- ^- -FSttHMt iTi 1 <©**tSr"«^i^BHF-*r* 
^xa^rB8"Cfe6o 

[8341833 i^tisxfssf/M *mfat>m 1 

[83 5] 2 oMo^il^Sflr^ 

^KB^»jg^^Aft:«t it, msnfmmzmz 

***8B («ft*^S6B) ©SSSr^tUrBHtib 

[83 6] 03 5i:^fSM^I(^t^7^f^ 
^ hy ^^Sfi<DjS^fc^v>T > BlooS^Jilc 
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m 3 8 ] m 3 7 i^Tti^x'iiii^M Ltc'&, 

T F T*3 J:t^W*«£4:«x.6«W«7 f ^>f */iicSB 2 <n 

[B 3 9 ] m 3 s i^-t-ia-etWMT^-r *sa*e>3i 1 10 
[(a 4 i ] B4 o^i-xmT*»jK^<>r^etc^*a 

U L-*>6«fcSRBt7 f ^>r^Ji^»5fB2 20 
C05>KliSr»* Ufc«^-S:^-*-XSBfffiiar**>-5 0 

1 Wtt^M^KK 

5 iS^yfy^oTFT (WM^'M *) 

6 iWffi^NSOTFT (JtK7*'M'*) 

7 m$hiBi&m<n pioT ft (»i7^^) 

l o . 

10 0 |g 1 (DS^ 
12 0 mi 

12 4 &JRJg| 30 

140 nm?'*4xm 

14 2 * KM 

14 4 ^ir*/MH* 

144a, 144b T-f 9>^K 

14 6 y— * • KWy«« 



34 



146a s 146b n + /I (y — * • K^>{ 

148 y-n&B« 

150, 150a, 150b y — f> WM 

1 5 2, 1 5 2 a, 152b, 152c, 1 5 2 d J 

• KM >mm 
1 5 4, 1 5 5 AmtaRK 

1 5 6, 1 5 7 0R q 

i e o &mm 
leo 7 m2<D#mm 
1 7 o mmmm 

172a, 172b P +J1 (V — * • K U>f 

180 m2(omu 

1 8 2 7l/*i/^l/lfi 

i 9 o mmm 

19 2a y-^^^c 
19 2b VflMfc 

2 0 0 §3 

3 0 0 CPU 
3 20 RAM 

3 4 0 ^:^mMi 

3 6 0 Atfi^lHjSg 

4 0 0 '<y# h 

4 2 0, 5 0 0 d^fe 

4 40 T^r^^h^XiS (m^/M^itl 
B) 

4 4 2 mmu 

4 4 4 igibdl^gfj 
4 60 M 

4 8 0 m-a&k 
4 8 2 ^iims 
700 7&&mmm®& 

7 20 X~*I8 

7 3 0 fe&m 

8 00 ^-^IHMMiW 
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IH4] [jgs] [me] 




300 (nm) 



[in 9] [iaio] 
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[1211 1] [Ell 2] [01 3] 




imi 4] 



II 5] 



Xl90 ^ 
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